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—  six  is  hot,  so  why  not?.  . . . . . 


W60|F 


Albert  and  his  Momentous  Theories 

—  a  layman's  look  at  Einstein.  ....  Lutus 

Co-Cart 

—wheels  for  your  test  equipment 

...  W4MEA 


Never  Say  Die  — 4,  Looking  West  —  IB,  DX— 20^  Awards— 28,  Contests  — 30,  Microcom- 
puter Interfacing— 32,  New  Products  — 34,  Letters— 35,  Leaky  Lines— 36,  Ham  Help  — 36^ 
39,  151,  152,  154,  RTTY  Loop -39,  Dealer  Directory- 102,  FCC  — 112,  OSCAR  Orbits - 
153,  Review— 153,  Corrections— 154,  Social  Events— 155,  Propagation  — 177, 1980  Inter- 
national SSTV  Contest  — 177 

J 


q:jlie 


Shown  With 


Tempo  S-1 

•  The  first  and  most  thoroughly  field 
tested  hand-held  synthesized  radio  availablep 
800  channels  tn  the  palm  of  your  hand. 

•  Simple  to  operate.  (You  don't  need  a 
degree  in  computer  programming) 

•  Heavy  duty  battery^  pack  allows  more 
operating  time  between  charges, 

•  External  microphone  capabilitv 

•  The  lowest  price  ev€r,.4299.00 

•  The  S' IT  (With  touch  tone  pad 
instaUedl.. $339.00 

Ttie  Tempo  line  a(so  features  a  fine  fine  of  extremely  compaci 
UHF  and  VHF  pocket  receivers.  TlieyYe  low  prfced. 
dependable,  and  available  with  CTCSS  and  2-tone  decoders. 
The  Tempo  FMT-2  &  FMT^42  (UHF)  provides  excellent  mobile 
communications  and  features  a  remote  control  head  for  hide- 
away moynting 

The  Tempo  fm-42  (UHF)  and  the  NBW  FMH-12  and  FMH-15 
(VHFJ  micro  hand  heW  transceivers  provide  6  channel 
capability,  dependability  plus  many  worthwhile  features  at  a 
low  price.  FCC  type  accepted  models  also  available. 
Please  call  or  write  for  complete  information.  Also  available 
from  Tempo  dealers  throughout  the  U.S-  and  abroad. 


the  first  in  synthesizec 
portables  gives  yoij 

the  broadest  choice* 
at  the  lowest  price 

*  The  only  synthesized  hand-held  offering  5  wai 

Outputp  (Switchable  for  1  or  5  watt  operauon) 

^  The  same  dependability  as  the  time  proven  S-1 
Circuitry  that  has  been  proven  in 
more  than  a  million  hours  of  operation. 

*  Heavy  duty  battery  pack. 

*  External  microphone  capability. 
^  The  S-5*s  exciting  low  price,.. only  $349,00 
^  With  touch  tone  pad  $399.00 


SUPPLIEfl  ACCESSORIES  _ 

Telescoping  whip  antenna,  ni-cad  batrery 
pack,  charger 

OPTIONAL  ACCESSORIES 
12  Button  touch  mne  pad  {not  installed): 
S39  •  16  Button  touch  tone  pad  (not 
installed).  S4fi  •  Tone  bufs!  qeneraroi: 
S29  95  •  CTCSS  sub-audible  lone  conirol. 
S29.95  •  Rubber  flex  arttenna-  SB  •  Lealherl 


enlarging  unit:  S6  «    Matchmq  30  watt 


holster:  S16  •  Cigarette  lighter  jjlug  mobile 
'     »   Match 

DO 

S^  •  Matching  80  watt  output  power 


iq  ji 
output  13  B  VCD  power  ampiifoF  (S30) 
S^  •  Matching  80  w 
amptilier  fSSOf  3149 


SPECTFrCATIONS 

Frequency  Coverage:  144  to  14B  MHz 
Channel  Spacing        Receive  every  5  kHz 

transmit  Simple)^  or 

:!r600  kHz 

Powei  Requtrements  9  6  VOC 
Current  Dram  17  ma-&ianctt>y 

500  maliansmil 
Antenna  Impedance:  50  ohms 
Dimensions:  40  mm  x  62  mmx 

170  mm  \te'^  K  2.5" 

x6  7") 
Weiqh!:  17  oi 

Sensitivity:  Belter  than  5 

microvolts  nommal  for 

20  db 

Hie  Tempo  S-2 

Tempo  is  first  again.  This  time  with  a  superior  quality  synthesized  £20  MHi  ha 
held  transceiver.  With  an  S-2  in  your  car  or  pocket  you  can  use220MHzrepeaterg 
throughout  the  U.S.  Jt  offers  all  the  advanced  engineering,  premium  qualit^j? 
components  and  exciting  features  of  the  S-1 .  The  S-2  offers  1000  channels  in  an 
extremely  lightweight  but  rugged  case^  . 

tt  you're  not  on  220  this  is  the  perfect  way  to  get  started  With  the  addition  of  the  S- 
25  (25W  output)  or  S-75  (7SW  output)  Tempo  solid  state  amplifier  it  becomes  a 
powerful  mobMe  or  base  station,  if  you  have  a  220  MHz  rig,  the  S-2  will  add 
tremendous  versatility,  its  low  price  incfudes  an  external  microphone capabilttya 
heavy  duty  ni-cad  battery  pack,  charger,  and  telescoping  whip  antenna.  I 

Price...$349.00  With  touch  tone  pad...$399.0(J 

TEMPO  VHF  &  UHF  SOLID  STATE  POWER  AMPLIFIERS 

Boost  your  signal.  ,  ,  give  it  the  range  and  clarity  of  a  high  powered  base 
station,  VHF  (135  to  175  MHz) 
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Drive  Power 

Ouipul 

McMiei  No. 

Price 

2W 

130W 

1 30A02 

S209 

lOW 

130W 

l30AtO 

SI  69 

30W 

130W 

t30A30 

$199 

2W 

aow 

80A02 

Si  69 

low 

sow 

80A10 

1149 

30W 

80W 

S0A30 

S159 

2W 

50W 

50A02 

S129 

2W 

30W 

30A0^ 

S  89 

liHF  (4CX]  to  512  MHz)  models,  law^r  power  and  FCC  type  accepted  models 
also  available . 


TflU  FREE  OflOER  HUlHiER;  (BOOl  421  6631 

For  aft  $tate$  except  C^hlorivia 

Catit  rtstdent^  ple^^e  call  collect  on  our  reyular  nucriberi 

11240  W.  Olympjc  Blvd..  Los  Angeles.  Cafff.  90064    213/47/'570t 
931   N.  Euclid.  Anaheim,  Caiil*  92B01  7147772-9200 

Buller.   Missoyri  64730  616/679-3127 
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FACTORY  DIRECT  SALE!! 

Wilson  Electronics 


MARK  II 

Save  $105.90 

MARK  IV 

Save  $112.90 

At  greatly  reduced  prices. 
Mark  II  and  IV  accessories. 

Introducing  the  new  Mobile 

Amplifier  Charger. 

Battery  and  Five  free  Xtal  pairs 

of  your  choice  with  radio. 


Mobile  Amplifier  Charger  and  Amplifier  Specifications 


POWER  watts) 

AMP' 

llBMOtc       in  Qut        13,1  vd^ 


WMH440TT 

WMH  480TT 
WA440 
WA480 
WA  20S0 


Mobile  Amplirier  Charter 
Mobile  Amplifier  Charger 

Broad  Band  Amplifier 
Broad  Band  Amplifier 
Broad  Band  Amplifier 
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MOBILE  AMPLIFIER  FEATURES 

>  5-watt  audio  amplifier  for  external  speaker. 

*  Automatic  fast/tnckie  chdr3e. 

*  Front  panel  Touch-Tone*    Padwhich  allows 
generation  of  OTMF  tones, 

*  Over  and  under  mountmg  bracket  for  under 
dash,  floor  mounting  or  base  station  use. 

*  A  Key-locking  feature  for  security. 
»  Mobile  antenna  connect 


n 


, ^^ .^  ^^ .^™    (OeracKHert) ■ 

MODEL  NUMBER 

n      MARK  II  1  and  2.5  Watt  2m  HH 

MARK  IV  1  and  4  Watt  2m  HH  Radios 

(includti  battery  und  59/5?  piu^  5  Xtal  pairs  of  your  choice) 

Desk  Battery  Charger 

Extra  Battery  Pack 

Leather  Case 

Leather  Case  for  Touch-Tone '    Pad 

TouctvTone"    Pad  {Factory  Installed) 

Mobile  Charger  Only 

40W  Mobile  Amplifier  Charger 

SOW  Mobile  Amplifier  Charger 

40W  Mobile  Amplifier  Charger  with  Touch-Tone*   Pad 

SOW  Mobile  Amplifier  Charger  with  Touch-Tone '    Pad 

40W  No  Tuning  Amplifier  for  Portable  Radios 

SOW  No  Tuning  Amplifier  for  Portable  Radio 

SOW  No  Tuning  Amplifier  for  Mobile  Units 
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BC-2 

u 

BP-4 

n 

LG3 

u 

LC-3P 

n 

TTP 

n 

MC-12 

a 

WMH  440 

n 

WMH  480 

u 

WMH  440TT 

n 

WMH  480n 

n 

WA440 

u 

WA4S0 

n 

WA2080 

SALE  PRICE 
$189.00 
212.00 

31.00 

19.00 

15.00 

15,00 

48,50 

135.00 

199.00 

271.00 

240,00 

309.00 

108,00 

1S1.00 

147.00 
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TO:  Wilson  Electronics 

4288  South  Polaris  Avenue 
Las  Vegas,  Nevada  89103 

Ship  me  all  indicated  on  above  chart. 

Enclosed  is  S 


r 1 

r-n 

BANKAMEHrCJ^flD 

V/SA 

^^^"^^^  V 

Card  Number 
Xtals     5g/5g 

Name   

City 


a  Check        n  Money  Order       D  MC        D  VISA 

Expiration  Date 


/ 


/ 


/ 


/ 


/ 


Address 


State. 


Zip. 


Signature 


Shipping  prepaid  -  He  v«<i«  RtsktoVts  Add  3ft%  Soles  Tax 
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KEVER  SAY  DIE 

ecfitor/a/  t>y  Wayne  Gre&n 


ASIA  FLEW 

Next  October,  if  you  Can  get 
away,  you  should  go  on  the  I EEE 
lour  of  Asia.  You'M  love  \i. 

Sherry  and  I  went  in  1979  and 
it  frustrates  me  to  have  that 
much  fun  without  getting  others 
to  enjoy  it  with  me.  How  would 
you  like  to  get  a  ham  license  in 
Korea  and  get  on  the  atf  as  a  DX 
station  for  a  while?  How  would 
you  like  to  meet  the  only  ham  on 
Taiwan,  Tim  Chen  BV2A?  Or  get 
together  with  most  of  the  active 
hams  in  Hong  Kong  for  a  din- 
ner.. .  and  some  operating?  A 
visit  to  the  hundreds  of  elec* 
Ironies  stores  in  Tokyo's  Akl- 
hatrara  section  is  something 
you  will  see  nowhere  else  on 
Earth. 

The  tour  was  set  up  to  coin- 
cide with  electronic  shows  in 
Taipei,  Osaka  or  Tokyo,  Seoul, 
and  Hong  Kong.  These  shows 
have  the  latest  in  consumer 
electronics,  including  some 
ham  gear,  plenty  of  microcom- 
puters,   calculators,    digital 


watches,  hi-fis,  TVs,  TV 
cameras,  and  VTRs.  If  you  are 
able  to  come  back  without  some 
gadgets,  you  are  better  than  I 
am.  We  brought  back  a  Sanyo 
midget  TV/radio/clock,  a  mu- 
sical calculator,  and  a  calcu- 
lator watch  exactly  like  the 
Seiko,  but  at  about  half  the  S275 
Seiko  price. 

The  hams  on  Guam  are  dying 
to  meet  you  and  set  up  one  hell 
of  a  party.  So  are  the  hams  in 
Hawaii ...  so  you  can  get  some 
"rest"  on  the  way  back.  The 
whole  tour  was  under  S2000  per 
person ^  which  is  very  reason- 
able considering  that  they  put 
on  a  lot  of  free  dinner  parties 
and  entertainments.  If  we  can 
get  about  20  hams  to  go  on  the 
next  trip,  I  think  we  can  work  up 
hamfests  In  at  least  seven  coun- 
tries. Game? 

HL9WG 

The  hams  in  Korea  made  my 
visit  there  unforgettable.  I'd 
stopped  off  there  on  a  flight 
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W2NSD/1  became  HL9WG  in  Korea ,  courtesy  of  the  UN  Command. 


around  the  world  in  1959,  back 
when  Seoul  was  a  large  village 
more  than  a  city.  Today  it 
stretches  for  miles  and  has  a  btg 

shopping  district,  complete  with 
several  department  stores. 

Sgt.  Charles  Mtihans  WA7Qyt 
/HL9UN  took  off  several  days  to 
show  Sherry  and  me  around 
Korea.  He's  there  with  the  rather 
sizeable  U.S.  contingent.  My 
ham  ticket  had  been  arranged 
ahead  of  time  and  was  quickly 
issued  by  the  U,S.  Amateur 
Radio  Operations  Director,  Ma- 
jor Smith.  Charlie  then  got  us 
together  with  Mike  Wangert 
HM0OM,  an  American  living  in 
Seoul  as  a  civilian.  Mike  is  a 
Korean-speaking  radio  com' 
mentatof  who  runs  a  weekly  ra- 
dm  program  telling  the  Koreans 
about  the  reactions  of  the  rest 
of  the  world  to  events  in  Korea. 

Mike  and  Charlie  took  us  all 
over  town,  interpreting  for  us 
where  needed  and  introducing 
us  to  the  marvelous  Korean 
food,  rd  heard  a  lot  about  kirn* 
chee^  a  fermented  cabbage, 
which  is  served  with  almost 
every  Korean  meal.  Not  being  a 
big  fermented  food  fan,  I  ap- 
proached it  with  hesitation.  It 
was  great!  It  had  some  of  the 
tang  you  get  with  hard  cider 
which  is  fermented. 

The  most  exciting  part  of  the 
visit  to  Korea  was  the  trip  to  put 
my  foot  into  North  Korea,  Vm  a 
collector  of  countries  visited,  so 
I  hate  to  make  a  Irtp  without  add- 
ing  at  least  one  more  country, 
even  If  it  is  only  a  step  over  the 
border.  In  this  case,  Charlie  had 
been  talking  with  Chris  Wen- 
strom  HL9KU  one  of  the  Swe- 
dish team  minding  the  South 
Korean  border  at  Panmunjom, 
and  had  made  arrangements  for 
us  to  come  up  and  visit. 

Charlie,  Sherry,  and  I  started 
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TRIO  KENWOOD  COMMUNICATIONS  INC, 

nil  WEST  WALNUT/COMPTON.  CA  90220 


New  2-iineter  direction. 


A  compact  transceiver  with  FM/SSB/CWplus... 


TR-9000 


Kenwood's  dane  it  agam!  Now,  it's  the  e^ccfting 
TR'90O0  2-metef  alhmode  transceiver.., com- 
plete with  a  host  of  new  features.  Combining 
the  convenience  of  FM  with  long-dtstance  SSB 
and  CW  in  e  very  compact,  very  affordable 
package,  the  TR-9000  is  the  answer  for  any 
serious  Amateur  Operator!  Versatile?  You  beti 
Because  of  its  compactness,  the  TR-9000  is 
ideal  for  mobile  jnstallation.  Add  on  its  fixed* 
station  accessofies  and  rt  t^ecomes the  obvious 
choree  for  your  ham  shack! 

TR-iOM  REATURES: 

•  FM.  USB,  LSB,  and  CW     all  popular  modes 

•  Compact  size,    only  5  11/16  inches  w^de  X 
2  21/32  inches  hfgh  X  9  7/32  inches  deep 

•  Digital  dual  VFOs.  .with  selectable  tuning 
steps  of  100  Hz,  5  kHz.  and  10  kHz,  conve- 
nient for  each  mode  of  operation 

•  Digital  frequency  display  five,  four  or  three 
digits,  depending  on  selected  tuning  step 


•  Extended  frequency  coverage  143  9000  - 
148  9999  MHz 

•  Five  memories 

Ml  -  M4.  .tor  simplex  or  ±  600  kHz  repealer 

offset 

M5.    for  nonstandard  offset  (memorizes 

transmit  and  receive  frequency  independently) 

•  Scan  of  entire  band,  automatic  busy  stop 
and  free  scan 

•  SSB/CW  search  sweeps  over  selectable 
9  9-kHz  bandwidth  segments,  for  easy 
monitoring 

•  UP/DOWN  microphone  (standard)  'beep" 
sounds  With  each  frequency  step 

•  Noise  blanker  eliminates  pulse-type  noise 
on  SSB  and  CW 

•  Low-noise,  dual-gate  MOSFET  and  two-stage 
morrolithic  crystal  filter  for  improved  receiver 
front-end  characteristics 

•  RIT  (receiver  incremental  tuning)  for  SSB  and 
CW-  .effective  even  on  memory  channels 

•  RF  gain  control 


•  CW  sidetone 

•  Automatic  selection  of  AGC  time  constant 
with  MODE  switch  (slow  for  SSB  and  fast 
for  CW) 

•  Improved  power  module  for  reliable  and  stable 
linear  Rf  output 

•  Setectatjie  power  outputs  10  W  (HH/I  W 
(LOW) 

•  Mobile  mounting  bracket  easy  to  mount, 
with  qujck-release  levers 

.  LED  indicators-.  ON  AIR,  BUSY,  and  WO 

■  Accessory  terminals  on  rear  panel  KEY, 
BACKUP  DC.  STBY.  EXT  SR  DC.  TONE  INPUT, 
and  ANT 

See  your  Authorized  Kenwood  Dealer  now  for 
delaiEs  on  the  TR-9000..  the  new  direction  in 
2-meter  all-mode  transceivers! 


NOTE:  Prrce,  specrfrcaffons  subject  to  change 
wtthoul  fioUc&  and  obhgation 


Subject  to  fee  Approval 


MATCHING  ACCESSORIES  FOR  RXED<STATION 
OPERATION: 

•  PS-20  power  supply 

•  SP-120  external  speaker 

•  BO-9  System  Base . . ,  with  power  switch,  SEND/ 
RECEIVE  switch  for  CW  operatmn,  backup 
power  supply  tor  memory  retention  {BCl 
backup  power  adaptor  may  also  be  used  for 
this  application),  and  headphone  jack 
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Just  after  talking  with  W2NSD/i  from  Seoul,  using  my  HL9WG  ca(l, 
this  photo  was  snapped.  Next  to  me  is  Namil  Kim  HM7HJ,  seated  is 
Mike  Wengert  HM0OM,  our  new  importer  for  Instant  Software  in 
Korea,  and  on  the  right  is  Hea-Soo  f^ee  Ht\41BO,  the  president  of  the 
Korean  Amateur  Radio  League.  10:15  at  night  there  is  9:15  am  the 
same  day  tack  home. 


out  early  in  the  morning  on  a  bus 
and  arrived  at  the  demilitarized 
zone  (DMZ)  after  an  hour  or  so  of 
bussing  from  one  small  village 
to  another.  It  was  a  bit  sobering 
when  we  signed  the  agreement 
that  the  U.S.  would  no  longer  be 
responsible  for  us  as  we  entered 
the  2one. 

Chris  took  us  all  around  the 
border  area,  showing  us  the 
meeting  building,  which  is  right 
on  the  border,  with  the  North  Ko- 
reans tal<ing  pictures  of  us  every 
inch  of  the  way-  They  had  tele- 
scopic cameras  for  slides  and 
movies.  We'd  been  warned  not 
to  wave  back  when  they  waved 


at  us,  the  intent  being  to  have 
movies  of  us  waving  and  imme- 
diately call  for  a  meeting  be- 
cause our  waves  were  consid- 
ered as  obscene  gestures  and 
thus  a  breaking  of  the  peace 
agreement-  Without  waving,  we 
went  into  the  building,  and,  with 
the  North  Koreans  watching  ev- 
ery move  and  filming,  we  walked 
about  twenty  feet  into  North 
Korea  .  . ,  snapped  some  pic- 
tures  as  proof,,. and  hastily 
went  back  into  the  South  Kore- 
an half  of  the  building.  Country 
number  91  for  me.  Whew! 

What  rd  like  to  do  next  time  is 
have  a  bunch  of  hams  along  and 


■:wzr?'^:}:^:ii 


All  of  the  main  roads  in  Korea  have  these  underpasses.  The  idea  is 
thai  should  North  Korea  invade  the  country,  explosives  in  the  sup- 
port coiumns  would  blow  them  away,  leaving  the  roads  completely 
blocked  by  the  debris  from  above  them.  This  reminded  me  a  bit  of 
the  rails  which  are  destgned  to  spring  up  out  of  the  roads  (via  radio 
controt}  in  Switzerland  should  they  be  invaded.  These  are  on  alt 
mountain  roads  and  would  most  effectively  stop  tanks  and  other 
traffic^ 


all  bring  those  glasses  with 
Groucho  eyebrows  and  big  nos- 
es .. .  and  everyone  wear  those 
while  visiting  the  place.  That 
ought  to  drive  them  crazy  ...  or 
at  least  crazier. 

We  had  a  very  nice  lunch  with 
Chris  and  the  Swedish  peace- 
keeping staff.  It's  much  like  a  lit- 
tle country  club  up  there  . . ,  with 
the  exception  that  things  could 
go  io  hell  at  any  moment.  After 
lunch,  I  sat  down  and  made  a 
few  contacts  with  Chris's  rig. 
Since  someone  had  just  been 
kidnapped  from  our  side  the 
night  before,  it  was  exciting  to 
walk  along  the  border  on  a 
wooded  path,  hoping  that  this 
would  stay  a  peaceful  visit. 

On  our  first  night  in  Korea, 
Sherry  and  I  attended  a  dinner 
arranged  by  the  tour  . . .  a  dinner 
show  at  the  Sheraton  Walkerhill 
Hotel  The  dinner  was  fine,  but 
the  show  was  crummy  . . ,  not 
quite  up  to  Gong  Show  talent. 
The  next  night,  we  had  another 
tour  dinner  and  then  went  to 
visit  Charlie,  where  I  got  on  the 
air  and  worked  a  bunch  of  Ws. 

The  next  night  we  went  to  see 
Mike.  The  head  of  the  Korean 
Amateur  Radio  League  (KARL), 
Hea-Soo  Ree  MM  ISO,  came 
over  and  visited,  as  did  the 
KARL  Supervisor,  Namil  Kim 
HM1HJ,  I  got  on  the  air  for  a 
while  using  Mike's  rig  and  made 
quite  a  few  stateside  contacts 
. . .  the  best  one  being  with 
W2NSD,  my  home  station  at  73 
(Magazine,  operated  by  Jeff 
DeTray,  the  Assistant  Publisher. 

No  sooner  were  we  getting 
used  to  modern  day  Seoul  than 
we  were  on  the  plane  tor  Osaka 
and  a  second  electronics  show. 
The  Japanese  didn't  have  as 
nr\any  incredibly  loud  hi-fi  ex- 
hibits as  the  show  in  Korea; 
however,  it  was  a  much  larger 
show  . . ,  spread  out  in  three  big 
buildings.  One  was  devoted 
mostly  to  parts  and  equipment 
modules  and  the  other  two  were 
consumer  electronics,  including 
quite  a  number  of  microcomput- 
ers. The  state  of  the  art  has  pro- 
gressed in  the  last  year  in  color 
home  TV  cameras.  I  was  partic- 
ularly interested  in  that  because 
rd  like  to  update  my  theory 
audio  tapes  with  video ...  in  col* 
or. 

They  had  some  food  booths 
at  the  show,  so  we  lunched  there 
and  then  caught  our  tour  bus  for 
a  visit  to  the  big  shrine  at  Osaka. 
A  couple  of  rolls  of  film  later,  we 
were  bussed  back  to  downtown 
so  we  could  see  the  department 
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Ham  Radio  Center's  Best  Price  Guarantee 

Shop  any  nr  atf  ihe  ham  dealers  with  a  TOLL  FREE  (WATS  J  Line. 


Then  call  HAM  RADIO  CENTER. 

IIXW  RADIO  CENTER  guaranteesi  to  meet  or  beat  any  legitimale  price^  quested  by  a  factory 
aiuhiirized  ham  dealer  with  a  TULLFREE  i  WATSi  line  on  the  ft^llowmg  equipment: 


DRAKE 

TR^7/DR7 
R'7/nR'7 


KENWOOD 

TS'12()S 
TS480S/DFC 
TS-520SE 
TR7600 


TEN  TEC 

5fHMAigonmjt3 
57(MCeMtury/2n 
545H  (Omni-AJ 
546H  (Omni-D) 


SWAN 

lODMX 
Astrcj'150 


YAESU 

FT'lOl/: 

FT^KHZD 

FT^nUDM 

FT-227RH 

CPll-25(M)RK 


This  guaraniee  on  the  above  transceivers  expires  February  29^  19S0. 
*NOTE;  HAW  RADIO  CENTER  !inuL<  legitimate  price  to  current  dealer  cost  plus  markup! 
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CALL  TOLL-FREE 


FOR  BEST  PRICE  GUARANTEE 


vuTJlTyTnTJiini 


8340-42  Olive  Blvd  •  PO  Box  28271  •  St  Louis.  MO  63r32 


Japan  Airlines  gets  you  ready  for  the  world  of  ctiopsticks  on  your 
way  to  Asia.  Here's  Siierry  getting  practice  with  some  noodies. 


A  Japanese  subway  train  is  remarkably  like  those  in  our  country . .  . 
with  a  few  exceptions.  First,  they  are  incredibly  clean.  Even  the 
tracks  are  clean,  with  no  papers  or  cans  thrown  down  there.  Second, 
they  are  filled  with  Japanese . . .  and  the  ads  are  all  in  Japanese.  A 
ride  is  charged  by  the  distance,  much  like  the  London  Underground, 
with  short  distances  costing  about  50€  and  longer  about  double 
that. 


YOKOTA 
CLUb 


storBs.  Whoops [  There's  a  Mc- 
Donald's! I  found  a  number  of 
our  tour  group  inside  pacifying 
Big  Mac  attacks.  I  tested  the  hot 
fudge  sundae  ...  just  like  the 
ones  in  Nashua,  New  Hamp- 
shire . . .  not  very  good. 

That  evening,  Mr.  and  Mrs. 
Inoue  (the  president  of  Icom) 
picked  Sherry  and  me  up  for  din- 
ner. NaturaHy,  they  knew  a 
wonderful  restaurant  and  we 
had  what  was  beyond  a  doubt 
the  finest  Japanese  dinner  of 
our  lives.  Tempura,  Kobe  steak, 
the  works.  We  enjoyed  having  a 
chance  to  talk  again,  it  having 
been  several  years  since  they 
had  visited  me  in  New  Hamp- 

There  are  enough  Americans  with  microcomputers  to  have  not  just  a 
computer  club,  but  a  very  active  one^  They  hold  meetings  weekly  and 
fielded  nearly  a  hundred  tor  my  talk. 


YOKOTA  AB    JAPAN 


Here  f  am  shaking  hands  with  Yasushi  Oshima^  the  mayor  of  Osaka, 
during  my  recent  visit  to  that  city.  That's  the  key  to  the  city  hanging 
around  my  neck . . .  that  and  100  yen  got  me  a  nde  on  the  subway. 
The  mayor  was  most  gracious,  and,  in  addition  to  the  key,  he  laid  a 
beautiful  photo  book  about  Osaka  on  me.  His  aide  turned  out  to  be 
JE3DTA. 


ft  isn't  very  prepossessing . . .  just  a  carved  wooden  sign  over  the  en- 
try way.  Upstairs  are  the  offices  of  the  China  Radio  Association,  with 
all  but  one  of  the  membership  being  not  licensed.  The  Association 
publishes  a  quarterly  magazine,  with  articles  in  the  mos!  recent 
issue  covering  satetiite  business  systems,  sunspots,  Skylab,  the 
radio  and  radar  faciiitms  at  their  new  internattoaat  airport,  the 
fiAarisat  satetfite  system,  working  ability  of  computers,  biomedical 
instrumentatton,  and  radio  amateur  activities. 


shire.  At  that  time  we  took  them 
up  to  the  73  Magazine  repeater 
site  on  some  snowmobiles, 
courtesy  of  Chuck  Martin  of 
Tufts  Electronics, 

Prices  are  stiff  in  Japan  if  you 
don't  know  your  way  around,  1 
made  the  serious  error  of  having 
breakfast  in  the  hotel  (Interna- 
tional)  the  first  day  in  Osaka.  It 
was  not  only  crappy,  it  was  $8,25 
for  Just  one  breakfast.  That  was 
a  small  glass  of  undrinkable  bit- 
ter orange  juice,  one  over-easy 
egg  which  was  hard  as  a  carp, 
and  a  thick  slice  of  cold  toast. 
Ugh. 

When  we  decided  to  venture 


out  for  dinner  we  took  a  taxi  to 
the  downtown  area,  first  going 
to  the  department  stores  for 
some  shopping  (and  money 
changing).  The  restaurants  all 
have  very  lifelike  plaster  models 
of  the  foods  in  their  windows, 
complete  with  prices.  We  looked 
over  at  feast  a  hundred  restau- 
rants before  settling  on  a 
Chinese  restaurant-  It  was  right 
across  the  street  from  a  Baskin 
Bobbins  and  next  door  to  anoth- 
er McDonald's.  The  food  was 
fine  and  the  prices  moderate . . . 
particularly  for  Japan.  We  decid- 
ed to  brave  the  subway  system 
to  get  back  to  the  hotel . , .  and 
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Truly  a  new  dimension  in  digital  communica* 
tions,  the  ATR-6800  is  more  than  a  superb  CW  and 
RTTY  machine.  Il  includes  a  user  programmable 
microprocessor  designed  to  fully  automate  your 
station. 

Your  ATR-6800  is  ready  to  nm  in  a  "real  world" 
environment.  A  shielded  metal  box  and  extensive 
RFI  filtering  allow  side  by  side  operation  with  your 
kilowatt,  and  there  is  no  need  for  extra  attachments 
or  cumbersome  program  loading. 


Direct  cormection  to  your  transceiver  provides 
total  capability  on  CW  and  all  Baudot  and  ASCII 
speeds,  both  present  and  future. 

For  additional  performance  specs,  just  use  your 
imagination  ,  .  -  ATR-6800  with  9^'  monitor  amateur 
net .,. , , .  $1,995. 

Ask  your  dealer  for  a  full  demo,  or  drop  by, 
MICROLOG  CORPORATION,  4  Professional  Drive, 
Suite  119^  Gaitheisburg.  MD.  20760.  tekphone  (301)- 
948-5307, 


MICROLOG 


INNOVATORS  IN  DIGITAL  COMMUNICATIONS 


Three  bowis  of  dmner  betng  cooked  at  one  Ume  on  farge  MongQUan 
barbeque  stove.  You  pick  out  the  meat  you  want,  frozen  and  si  iced 
thin,  add  vegetabfes  like  you  woutd  at  a  salad  bar,  put  on  some  hot 
sauces,  and  they  cook  the  whole  yvorks  in  about  one-half  mtnute. 
You'll  love  it. 


Like  I  said,  in  China  you  usually  have  about  a  dozen  to  a  tabie,  with 
a  lazy  Susan  in  the  middle  of  the  tabfe^  This  is  kept  futfof  food,  with 
many  meafs  running  to  over  a  dozen  different  courses.  Urp.  These 

people  were  part  of  our  tour  group .  . .  Bob  Chen  at  right,  our  tour 
leader. 


had  no  problem.  It  is  easy  to  use, 
being  well  marked^  using  the 
French  metro  system  of  signs. 
It's  exciting  to  try  something 
new  like  that. 
W©  spent  a  little  more  time 


seeing  the  electronics  show  the 
next  morning  and  then  went  to 
see  the  mayor  of  Osaka.  He 
presented  me  with  a  key  to  the 
city  plus  a  gorgeous  book  of 
photos  of  Osaka.  His  assistant 
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FRESH  FRUIT 
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MUTTtN  OR  PORK 
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£uef  eat  a  Mongotian?  Very  good  taste , , ,  when  barbequed.  The 
spelling  in  Hong  Kong  is  not  a  strong  suit. 


turned  out  to  be  a  ham. 

After  the  key  ceremony,  we 
went  back  to  the  hotel  and  had 
lunch  aX  a  nearby  American-type 
restaurant.  I  had  one  more  meet- 
ing with  a  Japanese  group  want- 
ing an  exclusive  license  for  our 
Apple  programs  for  Japan.  I 
bought  two  cups  of  coffee  and 
one  small  cake  , , ,  and  the  hotel 
bill  was  far  more  than  for  the 
lunch  around  the  comer,  Oh, 
well,  this  can  happen  to  you  tn 
New  York,  too.  I  guess  they  ship 
television  sets  to  the  U.S.  at  a 
loss  and  make  up  for  it  with  their 
hotel  restaurants. 

Right  after  lunch,  we  got  on  a 
bus  and  headed  for  the  airport 
. . .  and  Taipei.  I  was  looking  for- 
ward to  seeing  Tim  Chen  BV2A. 
I'd  contacted  him  from  Seoul  on 
20m  and  gotten  his  phone  num- 
ber. The  tour  schedule  was  too 
busy  the  first  day  in  "China"  to 
see  Tim,  but  we  did  get  together 


the  second  day. 

Busy?  Right  after  breakfast 
we  went  to  the  electronics 
show.  You  know,  they  are  mak- 
ing a  lot  of  electronic  equipment 
in  Taiwan  these  days.  The  city, 
like  Seoul,  had  grown  up  in- 
credibly since  my  visit  in  1959. 
Mopeds  and  motorcycles  by  the 
tens  of  thousands  . . ,  chaos. 
They  had  some  digital  watches 
that  got  me  to  thinking  again 
about  importing  . . .  though  the 
Otron  watches  Yd  seen  in  Seoul 
seemed  to  have  a  couple  more 
functions.  Pd  checked  over  the 
field  a  few  months  earlier  at  the 
Premium  Show  in  New  York  and 
opted  for  Otron  at  that  time 
. , ,  and  had  never  been  dis- 
appointed. It  was  very  handy  on 
this  trip  because  it  had  two  time 
zones  at  the  push  of  a  button 
. . .  alarm,  stopwatch  , . .  all 
those  nice  functions.  But  would 
hams  want  to  spend  S50  for  a 


Alas,  even  in  China  they  have  topless  entertainment 
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This  is  the  lobby  of  the  Grsnd  Motet  in  Taipei.  Our  tour  group  is 
heading  upstairs  for  another  fiftBen-course  funch,  complete  with 
Peking  duck.  That's  Tim  on  the  left. 


nice  watch  like  this?  There  are  a 
lot  of  others  that  look  similar, 
though  they  do  not  have  quite  as 
many  functions. 

Whoops,  time  to  get  on  the 
bus  and  go  to  a  luncheon  put  on 
by  the  Chinese  Products  Promo- 
tion Canter.  This  was  a  big  one 
and  we  were  all  seated  at  tables 
according  to  the  products  we 
were  interested  in.  i  sat  at  the 
computer  table  and  quickiy  at- 
tracted two  young  chaps  trying 
to  export  an  inexpensive  dot 
matrix  printer.  It  needed  a  bit 
more  developing  of  the  driver 
circuits,  but  could  be  com- 
petitive. I  aimed  them  at  tour 
member  Dave  Freeman  of  Ad- 
vanced Computer  Products  (one 
of  our  advertisers  in  Kilobaud 
MICROCOMPUTtNG), 

We  were  all  invited  to  a  Chi- 
nese cocktail  party  that  evening, 


so  we  rested  up  at  the  hotel  for  a 
bit  and  bussed  into  downtown 
and  this  event . . ,  arriving  just  a 
hair  late,  I  was  the  first  one  into 
the  party  and  grabbed  the  last 
hors  d'oeuvre  as  a  waiter  took 
away  the  platters  .  . .  and  theri 
the  lights  went  out.  We  had  to 
grope  around  in  the  dark  to  get 
back  to  the  elevators  and  leave 
the  hotel.  Don't  invite  me  to 
another  Chinese  cocktail  party. 

The  dinner  that  night  was  ar- 
ranged by  the  tour  and  it  was  ex- 
cellent. The  only  problem,  per- 
haps, was  trying  to  pick  up 
those  big  slippery  mushrooms 
with  plastic  chopsticks.  The 
show  after  the  dinner  was  Las 
Vegas  quality,  not  like  the  bomb 
in  Seoul,  Everyone  enjoyed  it. 

The  next  day  was  October 
10th.  the  biggest  holiday  of  the 
year  (or  Taiwan they  call  it 
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This  picture  was  taken  on  the  biggest  hotidayof  the  year  on  Taiwan, 
Double  Ten  (October  10th} . ,  .  hence  the  baltoon  in  the  center  of  the 
circle.  That  building  across  from  our  hotel  (the  Regency)  is  a  depart* 
ment  store.  Handy.  Stiii,  this  is  almost  two  miles  from  the  downtown 
area,  where  just  a  few  years  ago  they  had  rice  paddies. 


No,  Tim  Chen  &V2A  is  not  a  midget;  that's  one  hell  of  a  big  door.  It 
you've  contacted  Taiwan  recently,  this  is  the  chap  you  talked  with. 


Double  Ten,  There  were  flags  ev- 
erywhere and  balloons  by  the 
thousands.  We  watched  the  pa- 
rade for  a  bit  on  television  and 
then  went  out  to  see  the  town 


wtth  Tim  Chen,  the  only  ham  on 
Taiwan.  The  first  stop  was  the 
club  station,  BV2A/BV2B.  From 
there  we  look  a  taxi  around  town 
and  ended  at  the  museum . . 


Oyer  20,000  people  participated  in  the  Chinese  Double  Ten  celebra* 
tion  in  this  sports  arena.  About  3,000  girts  were  used  to  hold  up  cot- 
ored  boards  to  make  pictures  and  designs.  They  were  kept  busy  with 
dozens  of  designs.  The  errors  were  surprisingly  few  considering  that 
there  was  no  way  for  them  to  get  together  to  practice  before  the 
event. 
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The  colored  signs  speff  out  a  wetcome  for  our  group. 


Now  we  see  children  at  play. 


mrinlng    info   gur  tour  group 
there!  Tliis  museum  is  a  must. 

Not  faf  from  the  museum  was 
the  Grand  Hotel,  where  we  all 
had  lunch.  Tim  didn't  seem  fa- 
miliar with  Peking  duck  . . 
perhaps  that  is  more  of  an 
American  dish.  But  we  had 
about  twenty  courses  of  ex- 
cellent food,  with  Tim  as  our 
guest.  The  hotel  is  opulent. 

We  went  for  a  visit  to  a  shrine 
and  then  saw  a  bit  more  of  Tai- 
pei before  Tim  had  to  leave  for 
work.  He  is  a  representative  for 
Columbia  Pictures  in  Taiwan. 
Sherry  and  I  rested  a  bit,  trying 
the  best  we  could  to  digest  that 
enormous  lunch  before  going 
out  for  another  dinner  at  the  ex- 
pense  of  the  tour.  This  was  to  be 
a  Mongolian  barbeque. 

This  was  different.  You  go 
along  a  line  like  a  salad  bar  and 
pick  out  the  kind  of  meat  you 
want . . .  from  a  choice  of  beef , 
venison,  pork,  etc.  The  meat  is 
frozen  and  sliced  thinly.  Then 


you  add  vegetables  and  sauces 
to  the  bowl.  They  take  the  whole 
bowl  of  food  and  dump  it  on  a 
red  hot  stove  top,  turning  it 
quickly  to  cook  it . . .  and  back 
into  your  bowl.  It  was  delicious. 
They  had  more  meat  on  the  ta- 
ble and  some  soup  in  a  fondue- 
Ifke  pot  so  we  could  cook  it  at 
the  tabte. 

The  biggest  surprise  was  af- 
ter the  meaL  We  went  by  bus  to 
a  huge  auditorium  and  sat  for 
several  hours  watching  one  of 
the  most  spectacular  shows  I've 
seen.  There  were  about  30,000 
people  present  and  groups  of 
children  of  all  ages  took  turns 
putting  on  very  well  produced 
and  choreographed  acts  for  us, 
Have  you  ever  seen  about  fifty 
youngsters,  maybe  twelve  years 
old,  all  juggling  something  like  a 
badminton  shuttle  with  their 
feet  at  once  . . .  without  anyone 
making  a  mistake?  They  were 
standing  up,  not  lying  down,  to 
do  rt. 


had  some  of  the  most 
complex  rope  jumping  iVeseen, 
too,  with  groups  jumping  rope 
within  other  ropes  .  . .  within 
other  ropes.  Have  you  ever  seen 
a  triple  rope  sine  wave  with 
three  groups  inside  jumping 
rope?  Or  two  sets  of  double 
loops  at  right  angles,  with 
others  inside  all  four  loops 
lumping  rope? 

The  networks  would  do  well  to 
get  a  remote  to  the  Double  Ten 
celebration  next  year.  1  know  Tm 
planning  on  being  there  . . ,  how 
about  you? 

We  still  had  one  more  day  in 
Nationalist  China  . , ,  which 
meant  another  big  tunch,  more 
trade  show,  several  miles  of 
walking  around  town  in  the  af- 
ternoon, a  visit  to  more  Taiwan 
products  on  display,  and  a  mam- 
moth Chinese  dinner.  Sherry 
passed  this  one  up  , .  J  think 
the  walk  did  her  in.  The  head  of 
the  Chinese  Chamber  of  Com- 
merce ate  at  my  table  (there  are 
always  about  ten  or  twelve  to  a 
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table  and  a  lazy  Susan  for  pass- 
ing the  food  around).  He  may 
just  have  won  the  office  by  be- 
ing able  to  drink  anyone  else 
under  the  table.  He  went  for  four 
rounds  of  drinks  at  our  table, 
drinking  drink  for  drink  with 
each  person  at  the  table  . . , 
then  he  moved  on  to  the  next 
table!  Amazing  capacity. 

After  an  early  start  from 
Taiwan,  we  arrived  at  Hong 
Kong  {country  number  92  for 
me . . .  I'll  get  to  100  yet)  in  the 
early  afternoon.  We  unpacked 
quickly  and  went  off  to  the  con- 
sumer electronics  show  in  a 
downtown  hotel.  This  was  a 
smaller  show,  but  certainly  in- 
teresting. The  prices  In  Hong 
Kong  are  about  the  best  of  the 
trip  for  watches.  1  was  hoping  to 
get  some  glimpse  of  the  legen- 
dary TRZ-80  at  this  show,  but  no 
one  admitted  even  knowing 
about  it,  I'd  seen  pictures  of  it  in 
an  Australian  magazine,  so  I 
knew  it  was  not  imaginary. 

Wiping  our  fingers  from  the 
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But  no  one  can  forget  that  not  far  away  is  mainland  China  and  the 
constant  threat  of  war  for  which  Taiwan  must  be  constancy 
prepared. 


With  a  cheering  section  of  3,000,  It  Is  possibfe  to  come  up  with  even 
the  most  complicated  of  Chinese  characters. 
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TRUE  RMS  -  3V2  DIGITS  -  DMM  -  .1%  BASIC  ACCURACY 


149^ 


LC5 


III 


TRUE  RMS  DIGITAL  MULTIMETER 


Model  LC5000 


FACTORY  WIRED 

AVAILABLE 
JANUARY  1980 


HM.  Off 


RANGES 

AC  TRUE  RMS  TO  1000V  —  200mv,  2v,  20v,  200v,  lOOOv 
DC  VOLTAGE  TO  1000V  —  200mv,  2v,  20v,  200v,  1000v 
DC  CURRENT  TO  2  Amps  —  200Ma,  2ma,  20ma  200ma,  2A 
RESISTANCE  TO  20  Megohms  —  200,  2k,  20k,  200k,  2mg,  20mg 
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AN    UNPRECEDENTED    DSI    VALUE    .    .    . 

in  a  high  quality,  LSI  Design.  ,1%  basic  accuracy,  3^/S 

digit  DMM  and  because  it's  a  DSI  innovation,  you  know 
it  obsoletes  all  competitive  makes,  both  in  price  and 

performance. 

No  longer  do  you  have  to  settle  for  small  readouts, 
short  battery  life,  a  kit  with  a  bag  of  parts,  3  black  box 
with  20  Resistors  that  need  adjustment  every  time 
you  need  to  recalibrate,  because  you  only  budgeted 
$100.00  or  $150.00  for  a  DMM. 

The  Model  LC  5000  is  factory  assembled  and  tested  in 
the  USA,  DSI  has  designed  in  Precision  Laser  Trimmed 


Resistor  Networks  to  provide  maximum  accuracy, 
resuiting  in  long  time  periods  between  recalibration 
and  a  simple  two  adjustment  calibration  procedure. 
The  LC  5000  incorporates  a  fused  input  circuit  to  help 
prevent  damage  to  the  DMM,  The  large  .5  inch  LCD 
Readouts  are  easy  to  read  even  in  the  brightest  sun- 
light and  allows  for  very  low  battery  drain,  normally 
only  two  battery  changes  a  year  is  required.  The 
LC  5000  is  the  perfect  lab  quality  instrument  on  the 
bench  or  in  the  field  —  you  can  depend  on  DSI  LC  5000 
to  meet  all  your  needs.  Buy  Quality  —  Buy  Performance 
—  Buy  Reliability  —  Buy  DSL 


aM  :ffl  ^1  sM ;!  M^  iMi] 


CALL  800>854-2049 


50CX)  wirad  factory  bufned-ir)  1  y0&t  limited  tt^artan ly  Pricey  and'/ 
or  specif  J  EiahQfts  subject  (□  dianQe  wittioyi  notice  or  oUtgatlon 

TIRMS:  MC  -  VISA  -  AE  -  Check  -^  MO,  -  COD  m  US  Funds 
f^ease  idd  10%  to  a  maximum  qf  SIQ  00  fof  shipping,  haiidlin^ 
ana  msurarvce   Ond«ra  out&ioe  of  USA  A  Csnadm,  please  add 
$20.00  additional  lo  covef  air  ^q>ment    CtiUiotrtm  residents 
add  S%  Sties  Tax. 
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DERS^OEM 

CALIFORNIA  RESIDENTS  CALL  800-542-6253 
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^DK  DSI  INSTRUMENTS,  INC. 

9550  Chesapeake  Drive 

San  Diego.  California  92123 

(714)  565-6402 


Model  LC  5000 $149.95 

LCBA  -  Rechargeabte 
Battery  Pack  Includes 
AC  Battery  Charger  .  $24.9i 
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A  fresh  idea! 

Our  new  crop  of  tone  equipment  is  the  freshest  thing  growing 
in  the  encoder/decoder  field  loday.  AU  tones  are  instantly 
programmable  by  setting  a  dip  switch;  no  counter  is  required. 
Frequency  accuracy  is  an  astonishing  ±  J  Hz  over  all  temper- 
ature extremes.  Multiple  lone  frequency  operation  is  a  snap 
since  the  dip  switch  may  be  remoted.  Our  SS-32  encode  only 
model  is  programmed  for  all  32  CTCSS  tones  or  all  [est  tones, 
touch-tones  and  burst-tones* 
And,  of  course,  there's  no 

need  to  mention  our        .^J^B^HSi^       TS-32 
1  day  delivery  and 
1  year  warranty. 
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SS-32 


TS-32  Encoder-Decoder 

•Size:  1.25'' x  2.0"  x  ,40  ' 

•  High-pass  tone  filter  included  that  may  be  muted 

•  Meets  all  new  RS-220-A  specifications 

•  Available  in  all  32  El  A  standard  CTCSS  tones 

SS-32  Encoder 

•Size:  .9"xl.3''x.40" 

•  Available  with  either  Group  A  or  Group  B  tones 

Frequencies  Available: 


Group  A 

67.0  XZ 

'        91.5  ZZ 

118.8  2B 

156.7  5A 

71.9  XA 

94.8  ZA 

123.0  3Z 

162.2  5B 

74.4  WA 

97.4  ZB 

127.3  3A 

167.9  6Z 

77.0  XB 

1       100.0   IZ 

131.8  3B 

173.8  6 A 

79.7  SP 

103.5   JA 

136.5  4Z 

179.9  6B 

82.5  YZ 

107.2  IB 

141.3  4A 

186.2  7Z 

85.4  YA 

110.9  22 

146.2  4B 

192.8  7A 

88.5  YB 

114.8  2A 

151.4  5Z 

203.5  Ml 

•  Frequency  accuracy,  ±  J  Hz  maximum  -40^Cto  +85°C 

•  Frequencies  to  250  Hz  available  on  special  order 

•  Continuous  tone 


Group  B 


TEST-TONES: 

600 

1000 

1500 

2175 
2805 


TOUCH-TONES: 
697      1209 


770 
852 
941 


1336 

1477 
1633 


BURSTTONES: 
1600  1850  2150  2400 
1650  1900  2200  2450 
1700  1950  2250  2500 
1750  2000  2300  2550 
1800    2100    2350 


•  Frequency  accuracy,  ±  I  Hz  maximum  -  40^^  to  +  85°C 

•  Tone  length  approximately  300ms.  May  be  lengthened, 

shortened  or  eliminated  by  changing  value  of  resistor 

Wired  and  tested:  TS-32  559.95,  SS-32  $29,95 


i  CQMMUMCATIONS  SPBCIAUSTS 

426  West  Taft  Avenue,  Orange,  California  92667 
(800)854-0547/  California:  (714)998-3021 


Looking  Idlest 


BUI  Pasternak  WAdiTF 
24854  C  NewhafI  Ave. 
Newhati  CA  97321 


\  rarely  comment  on  the  work 
of  another  author,  but  in  this 
case  I  must  make  an  exception 
to  my  rule.  Why?  Because  I  be- 
lieve  that  the  November  article 
by  Bob  Cooper  W5KHT  entitied 
"The  SateHite  TV  Primer"  was 
the  most  interesting  piece  ever 
to  appear  in  this  or  any  other 
amateuf  radio  magazine.  I  don't 
say  this  lightly.  I  firmly  believe 
that  the  real  future  of  communi- 
cations lies  "up  there"  rather 
than  "down  here."  People  like 
Bob  Cooper  are  aware  of  this,  al- 
though it's  only  been  lately  that 
the  overall  populace  of  this  na- 
tion has  come  to  understand  the 
capabilities  of  geosynchronous 
satellite  communications.  We 
are  at  the  dawning  of  a  new  era, 
This  is  why  it  was  so  important 
that  amateur  radio  retain  its 
satellite  frequencies;  it  was  a 
truly  sad  day  when  most  were 
lost  at  the  ITU  conference  some 
years  ago.  In  many  ways,  it's 
hard  to  fault  the  League  for  that 
debacle,  since  their  shortsight- 
edness came  from  their  deep 
commitment  to  HF  communica- 
tions. When  one  Is  involved  right 
smack  dab  in  the  middle  of  an 
"In"  thing,  it  is  sometimes  quite 
hard  to  see  past  the  end  of  one's 
nose.  What  Is  hard  for  Newing- 
ton  and  many  thousands  of 
amateurs  to  comprehend  is  that 
the  day  of  long-haul  HF  commu* 
nications  is  fast  drawing  to  a 
close,  to  be  replaced  by  geosyn* 


chronous  satellite  relay*  An  an- 
nouncement has  been  made  of 
tentative  WARD  approval  of 
three  new  HF  bands  at  10,  18, 
and  24  MHz,  This  has  yet  to  be 
approved  by  the  overall  plenary 
council.  While  it  may  hold  some 
small  amount  of  significance  if 
it  is  approved,  It's  far  from  earth- 
shattering  tn  overall  signifi- 
cance. Oh^  it  will  mean  a  bit 
more  HF  room  and  prol>ably  a 
new  generation  of  highly  touted, 
highly  overpriced  equipment, 
but  nothing  more  important 
than  that.  If  it  would  mean  the 
return  of  the  lost  satellite  fre- 
quencies, then  it  wouid  be 
meaningful. 

With  more  meetings  on  the 
horizon,  the  ARRLs  job  is  far 
from  over.  It  must  learn  and 
completely  understand  a  totally 
new  communications  technolo- 
gy in  record  time  if  amateur 
radio  is  to  survive  the  space 
race.  The  OSCAR  program  is 
just  the  tip  of  the  iceberg.  If  we 
can  somehow  get  back  even  the 
smallest  silver  of  what  was  lost 
In  72,  \hBn  that  will  be  a  real  vic- 
tory. It  might  be  wise  to  look 
toward  A  MS  AT  rather  than  New- 
ington  for  leadership  in  thisone, 
since  those  in  AMSAT  are  the 
people  who  really  understand 
the  future  and  where  it  can  lead. 
Today,  we  take  terrestrial  re- 
peater stations  for  granted. 
They're  everywhere^  and  a  little 
1"Watt  hand'held  radio  lets  you 
talk  for  miles.  Someday,  trans* 
ceivers  one-fourth  that  size  may 
permit  worldwide  "amateur-to- 
amateur'*  communications, 


through  some  form  of  geosyn- 
chronous satellite  network.  The 
technology  is  on  its  way /The  on- 
ly problem  left  is  where  there 
will  tie  amateur  spectrum  for 
their  use, 

THE  BAJA  1000  STORY 

We  close  this  month  with  an 
Item  that  will  be  of  Interest  to 
many  amateurs.  It's  the  story  of 
the  Baja  1000  Off-Road  Race 
and  how  amateur  radio  partici- 
pated In  it.  The  following  jetter 
from  Earl  Grand ison  K6WS,  vice 
president  of  the  Baja  Amateur 
Radio  Racing  Asaociation,  tells 
it  alL 

"1  thought  that  a  rundown  of 
the  Baja  Amateur  Radio  Racing 
Association  (8ARRA)  activities 
in  support  of  the  Baja  1000  Off- 
Road  Race  between  Ensenada 
and  La  Paz  would  t>e  of  interest. 

"We  established  eleven  radio 
stations,  including  remote 
transmitting  and  receiving  sites 
for  the  net  control  in  Ensenada. 
These  stations  were  located  at 
Ensenada.  La  Paz.  and  nine 
checkpoints  along  the  9d5-mile 
off-road  course. 

"Besides  handling  passing 
times  and  broken  vehicle  re- 
ports, we  also  provided  three  air- 
craft for  rescue  purposes,  each 
of  which  was  equipped  with 
amateur  radio  equipment  to 
communicate  on  VHP  directly 
with  any  checkpoint,  The  race 
began  at  dawn  on  Wednesday, 
November  7th,  and  finislied  Fri- 
day evening-  The  fastest  vehi- 
cles completed  the  course  fn  a 
little  over  nineteen  hours. 
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Thursday  evening  there  was 
considerable  concern  over  re- 
ports that  a  bike  rider  had  suf- 
fered a  broken  arm  and  was 
somewhere  on  the  ISO-mile 
stretch  between  checkpoint  7 
and  checkpoint  6.  and  that  car 
100  had  crashed  somewhere 
along  that  stretch  and  the  driver 
was  out  of  water.  Andrew 
Acevedo  WA6DPR  started  north 
from  checkpoint  7  in  the  dark  in 
his  four-wheel-drive  mobile  unit. 
Several  hours  later*  he  encoun- 
tered a  Mexican.  Since  Acevedo 
speaks  fluid  Spanish,  he  was 
able  to  determine  that  the  in* 
jured  bike  rider  had  been  taken 
to  a  small  fishing  village  which 
was  not  on  the  map.  He  headed 
in  that  direction  and  reported  via 
radio  that  he  had  the  tights  of  a 
small  village  ahead  and  that  a 
vehicle  was  approaching.  The 
vehicle  was  driven  by  a  Weitican 
citizen  who  was  bringing  the  in- 
jured rider,  Jesus  Martinez  (a 
resident  of  Ensenada)  to  check- 
point 7,  He  was  transferred  to 
Acevedo's  vehicle,  where  il  was 
determined  that  he  had  a  broken 
collarbone.  First  aid  instruc- 
tions  were  provided  by  medics 
in  La  Paz  and  Acevedo  immobil* 
Ized  the  broken  collarbone.  He 
also  learned  from  the  Mexican 
citizen  that  car  100  was  located 
50  miles  south  of  checkpoint  6, 
from  which  a  rescue  team  had 
been  dispatched  to  pick  this 
driver  up  later  that  evening.  The 
Helio  Courier  Angel  One  was  at 
San  Ignacio  (checkpoint  6)  and 

Continued  on  page  141 


When  car  ^4  checked  into  checkpoint  2,  ft  was  interesting  to  note 
that  the  right  rear  tire  was  flat  and  that  the  driver  had  92  miles  to  go 
before  he  reached  the  next  pit  crew. 


KSW's  VW  camper  contained  the  high  frequency  radio  station  used 
durmg  the  Bafa  1000.  Memt^ers  of  BARRA  used  a  Ten-Tec  544  run* 
ning  off  two  targe  marine  storage  batteries  and  a  Ten-Tec  tuner 
feeding  into  a  122'  tongwtre  (which  can  be  seen  coming  out  of  the  in- 
sufator  behind  the  driver's  door}.  Mike,  the  junior  op  of  K6WS  who 
was  responsible  for  the  campfire,  is  shown  talking  to  Dick  Ho- 
iaboom  WA6YCG,  the  chief  operator  at  checkpoint  2, 
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THE  OMNI  SYSTEM  —  tools  of  the  trade  for  serious 
DX  operators,  con  testers,  traffic,  nets,  or  just  rag 
chewing  —  designed  to  give  you  the  operating  edge. 

Siinply  Super,  The  keynote  of  a  Ten-Tec  OMNI  is  simplicity  of 
opemtion  combined  with  super  performance.  No  tricky  con- 
trols, no  distracting  readings,  no  fussy  adjustments.  Your 
operating  is  pure  enjoyment  unhampered  by  complexity, 
enhanced  by  features  that  are  meaningful,  advanced  by  options 
that  are  realistic. 

Instant  Band  Change— to  catch  the  opening.  Just  fUp  the 

bandswitch,  no  tuning  the  transmitter,  A  convenience  originated 
by  Ten-Tec  in  modem  transceivers. 

Full  Break- In— for  CW  with  perfect  timing,  for  a  real 
conversation  in  code.  And  slow  break-in  at  the  flip  of  a  switch  to 
suit  band  conditions  or  quiet  mobile  operation. 

Ultra  Selectivity— to  fit  any  band  condition.  Standard  2.4 
kHz  8-pole  crystal  ladder  filter  for  normal  reception;  optional 
1.8  kHz  filter  ($55)  operates  in  series  with  the  2.4  kHz  filter  to 
transform  an  unreadable  signal  in  heavy  QRM  into  one  that  gets 
the  message  through;  optional  0.5  kHz  8-pole  filter  ($55) 
provides  steep,  deep  skirts  to  the  CW  passband  window  to  cut 
out  even  those  strong  adjacent  signals;  standard  150  Hz  CW 
active  audio  filters  have  three  ranges  (450,  300,  150  H2)  for 
further  anenuation  of  adjacent  signals  and  band  noise. 

Variable  Notch  Filter— to  eliminate  interfering  carriers  and 
CW  signals.  Attenuation  is  more  than  8  *'S''  units  (over  50  dB). 

Stx^Function  Separate  VFO— for  complete  versatility  in 
working  DX.  Independent  transmit  and  receive  frequencies  with 
OMNI:  reversible  at  the  touch  of  a  button  for  full  monitoring  of 
the  action.  Even  allows  simultaneous  reception  on  both  VFO 
and  OMNI  with  transmission  on  either.  LEDs  show  status.  An 
optional  operating  bargain  at  $139. 


Speech  Processor  and  Microphone — to  extend  your  operat- 
ing range  under  adverse  conditions  by  increasing  average 
envelope  power  without  derating  the  OMNI  power  limits  and 
with  minimum  distortion.  Model  234  is  a  true  RF  processor, 
model  214  is  a  peak-free  condenser  microphone.  An  optional 
system  for  optimum  speech  energy;  234  is  $124,  214  is  $39, 

Electronic  Keyer— key  to  perfect  CW.  Styled  to  match 
OMNI:  setf-completing;  dit  and  dah  memories  with  individual 
defeat  switches;  automatic  variable  weighting;  adjusiaUe 
magnetic  paddle  return;  and  more  for  just  $85. 

Matching  Power  Supply— to  completely  power  the  OMNI 
system.    Regulated,    over*cunrent   protected,    switched    from 

OMNI  or  from  panel,  and  only  $139. 

Plus  All  These  Famous  Standard  Features  of  OMNI— All 
Solid-state,  160-10  Metera,  Built-in  VOX  and  PTT,  Dual-ffenge 
Receiver  Offset  Tuning,  Wide  Overload  Capabilities,  Adjustable 
Sldetone  Tone  and  Level,  Exceptional  Sensitivity,  200  Watts 
Input.  Adjustable  ALC,  100%  Duty  Cycle,  Phone  Patch 
Interface  Jacks,  Zero-Beat  Switch,  *'S"/SWR  Meter,  Dual 
Speakers,  P!ug-ln  Circuit  Boards.  Complete  Shielding,  Rigid 
Light- Weight  Aluminum  Construction,  Comfortable  Operating 
Size  (5%"h  x  UV^"w  x  14"d}. 

Model  545  Series  B  OMNl-A  (analog  transceiver)  S  949 

Model  546  Series  B  OMNI-D  (distal  transceiver)    $1119 

Get  The  Operating  Edge  —  Get  The  OMNI  System.  See 

your  Ten-Tec  dealer  or  write  for  full  details. 
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November,  1979,  while  not  as 
hectic  as  October,  offered  a  fine 
assortment  of  operations  and 
increased  activity  for  the  chaser 
of  countries,  zones,  prefixes, 
and  awards.  November  is  ai* 
ways  sandwiched  by  the  two 
weekends  of  the  CQ  Worldwide 
Contest,  each  requiring  at  least 
a  week's  recovery  for  the  serious 
contester  and  DXer.  For  most  of 
the  world,  the  only  band  which 
allowed  one  any  sleep  at  all  dur- 
ing the  contests  was  10  meters, 
and  then  only  five  or  six  hours 
per  night.  If  you  operated  15,  you 
missed  some  interesting  dead- 
of-night  openings  if  you  crashed 
in  bed. 

6  meters  opened  during  No- 
vember, enabling  many  to  com- 
piete  Worked  All  States  and 
starting  others  thinking  of  nab- 
bing all  continents.  WL7ACY 
and  AL7C  supplied  contacts 
with  Alaska  while  KH6BZF  and 
other  l-(awaiians  worked  all 
comers.  On  November  17,  AL7C 
reportedly  worked  all  50  states, 
EI2W  struggled  mightily  to 
cross  the  Rocky  Mountains, 
while  JA  stations  were  worked 
as  far  eas?  as  Phitadeiphia.  At 
this  time,  it  appears  the  great 
barrier  to  WAG  this  sunspot 
peak  will  be  Africa,  where  there 
is  no  activity  on  50  MHz  except 
for  South  Africa  (ZS),  which  is  a 
difficult  proposition  for  North 
America. 

With  sunspot  counts  over  200 
and  solar  flux  measurements  at 
325  and  above,  all  tjands  1.8-50 
MHz  showered  the  active  oper- 
ator with  worldwide  opportuni- 
ties during  the  autumn  and  early 
winter  of  1979;  DXing  has  never 
been  better,  not  even  during  the 
sunspot  peak  of  the  late  50s, 
which  had  more  sunspots.  The 
reason?  Activity,  along  with  im- 
proved equipment.  A  glance  at 
DX  bulletins  and  reports  In  the 
magazines  in  1958  and  1959 
shows  plenty  of  DX  worked  on 
20,  some  on  15,  bot  little  on  10. 
Six  meters  was  plied  by  the 
dyed-in-the-wool  VHF  operator, 
but  equipment  restraints  kept 
most  of  the  world's  amateurs  off 
both  6  and  10  meters.  Reports 
from  the  old-timers  of  'iO  me- 
ters open  both  short  and  long 
path  to  everywhere  in  the  world 
24  houfs  a  day"  in  1959  appear 
to  have  been  greatly  exagger- 
ated. 


Sunspots  and  the  HF  condi- 
tions they  bring  are  of  greatest 
value  when  an  Important  expedi- 
tion hits  the  bands,  as  the  Saudi 
Arabian-lraqui  Neutral  Zone 
8Z4A  operation  in  mid-Novem- 
ber illustrated.  White  this  group 
did  not  make  their  "goal"  of 
50,000  contacts,  surely  every- 
one who  needed  a  contact  with 
this  "country"  was  able  to  work 
their  S9  stgnal  on  at  least  one 
band.  8Z4A  was  everywhere  at 
once,  it  seemed  at  times.  They 
were  observed  on  80-10  meters 
during  their  ten  days  of  activity. 
The  expedition  was  mounted  by 
a  group  of  active  Jordanian  DX- 
ers,  who  took  the  best  in  equip- 
ment and  antennas  to  ensure  a 
successful  operation.  The  final 
ingredient,  a  long  run  of  operat- 
ing, ruled  out  disaster  in  the 
form  of  a  two-  or  three-day  prop- 
agation wipeout  from  solar 
flares  or  magnetic  storms.  QSLs 
for  8Z4A  are  handled  by  Mary 
Ann  Crider  WA3HUP,  RFD  2, 
Box  5A,  York  Haven  PA  17370, 

KH6GB  came  on  from  Wake 
Island  (KH9)  with  an  Argonaut 
during  November  for  a  few  days; 
Wake's  rareness  had  already 
been  reduced  considerably  by 
an  operation  by  Dan  Lynch 
WD6CDU  in  July,  1979.  KH6GB/ 
KH9's  five  Watts  were  readily 
workable  by  many  who  had 
missed  previous  operations 
from  Wake  tstand.  QSL  to 
KH6JU0  {in  the  Caifbook)  or 
Han/ey  Sandal,  98-1077  Mahola 
PI.,  Aiea  HI  96701. 

Another  good  one  (two,  ac- 
tually) to  get  in  November  was 
SVOAA  operating  from,  first, 
Crete,  as  SV0AA/9,  then  a  week 
later  as  SVflAA/5  from  the 
Dodecanese  Islands,  QSLs  are 
via  N200  in  the  Cat f book. 

The  YASME  Foundation  is 
sponsoring  more  operations  by 
Iris  and  Lloyd  Colvin,  W6s  QL 
and  KG,  respectively.  They 
began  a  winter  trip  operating 
from  Grenada,  formerly  VP2G 
and  now  J3.  Signing  J3ABV,  the 
Colvins  logged  10,000  contacts 
on  160-10  meters.  They  worked 
DXCG  during  the  first  week  and 
then  again  during  the  CQ  Phone 
Contest.  Altogether,  they 
worked  152  different  countries, 
the  most  ever  for  them  during  a 
3-4  week  stay  in  one  place. 
Grenada  had  a  peaceful  revolu- 
tion and  change  of  government 


recently  and  the  Colvins  were 
forced  to  post  a  very  large  cash 
bond  to  cover  their  radio  equip- 
ment. 

The  Colvins  departed  Gre- 
nada on  November  9  and  began 
operations  a  few  days  later  from 
St.  Vincent  as  VP2SAX.  They 
were  active  during  the  CQ  WW 
CW  Contest  and  into  early  De- 
cember, then  were  on  to  J 7,  St. 
Lucia.  All  QSLs  for  YASME 
operations  go  to  YASME,  PO 
Box  2025,  Castro  Valley  CA 
94546. 

While  we  are  on  the  subject  of 
YASME,  here  is  thetr  latest 
press  release,  dated  November 
26,  1979: 

"Effective  23  November  1979, 
there  has  been  a  reorganization 
of  the  YASME  Foundation  QSL- 
handling  personnel.  Primary 
sort  of  all  incoming  mail  and 
first  response  to  each  operation 
is  being  handled  by  W6BSY, 
with  assistance  from  WB6DOQ. 
Continuing  response  to  all 
YASME  Foundation  DXpedi- 
tions,  past  and  present^  is  being 
handled  by  WA6AKK.  Mail  for  all 
YASME  DXpeditions  should 
continue  to  be  sent  to  The 
YASME  Foundation,  PO  Box 
2025,  Castro  Valley  CA  94546. 

"The  previous  team  of  YASME 
QSL  handlers  was  led  by  Feme 
Hughes  and  WA6AHF,  with 
assistance  on  continuing 
response  by  K6YK,  K6PBT,  and 
WA6CFP,  They  have  now  con- 
cluded their  association  with 
the  YASME  Foundation,  and  I 
wish  to  thank  each  of  them  for 
their  many  hours  of  time  and  ef- 
fort. 

"The  speed  of  response  to 
your  QSL  card  request  is  deter- 
mined by  many  factors,  some  of 
which  are  beyond  your  control. 
However,  there  are  several 
things  which  should  be  done  by 
anyone  submitting  a  QSL  card 
to  the  YASME  Foundation, 
which  will  ensure  the  most  ex- 
peditious return  of  the  QSL  card 
which  is  being  sought  (I  cannot 
presume  to  speak  for  other  QSL 
handlers,  but  I  feel  these  same 
items  would  get  good  results 
from  any  source). 

'These  things  to  do  are:  1) 
Always  send  a  self-addressed 
envelope  with  enough  of  the 
sender's  postage  affixed,  or  in- 
clude IRCs,  to  cover  the  cost  of 
mailing  your  envelope  back  to 
you;  please  note  that  in  the  U.S„ 
an  airmail  envelope  must  have 
airmail  postage  affixed  to  it  or  it 
will  be  returned.  2)  Always  use 
UTC,  GMT,  or  Zulu  (they're  all 


the  same!)  for  the  date  and  time 
of  the  contact.  3)  Always  send  a 
separate  QSL  for  each  contact 
you  wish  confirmed.  4)  Never 
send  cards  for  more  than  one 
callsign  (being  handled  at  the 
same  location)  in  the  same 
envelope.  5)  Never  send  more 
than  one  request  for  confirma- 
tion of  the  same  contact  unless 
you  have  waited  a  reasonable 
time  (six  months  in  many  cases) 
to  receive  a  reply.  6)  It  is  sug- 
gested that  one  return  envelope 
be  provided  for  each  card  sub- 
mitted for  the  fastest  possible 
response,  7)  Try  to  remember 
that  the  cards  you  seek  are  be- 
ing answered  by  volunteers  who 
have  jobs,  families,  and  other 
commttments  and  activities  in 
their  lives,  as  we  all  do,  and  give 
them  the  courtesy  you  would  ex- 
pect were  you  in  their  shoes." 

Perhaps  the  above  should 
have  been  titled  "Novice  Corner" 
for  this  month!  Actually,  we 
hear  that  managers  of  QSLs  still 
receive  5-10  percent  of  cards 
with  other  than  UTC,  or  the 
wrong  date,  or  "I  worked  him 
sometime  the  third  week  of 
March;  can  you  find  me  in  the 
log?" 

As  predicted  on  these  pages 
last  month,  the  ARRL  has  in- 
deed changed  the  format  of  the 
winter  DX  activity  they  sponsor. 
It  is  now  called  the  ARRL  Inter- 
nationa! DX  Contest.  You  can 
read  the  rules  on  page  94  of  the 
December  issue  of  QST.  They 
areni  even  used  to  the  change 
down  in  Newington;  the  name  of 
the  activity  has  been  changed 
from  ''Competition"  to 
"Contest,"  yet  the  person  who 
made  out  the  table  of  contents 
In  QST  labeled  it  a  Competition, 
while  the  announcement  titled  it 
a  Contest  They  are  soliciting 
donors  of  plaques;  for  $35  you 
can  donate  a  plaque  to  be 
awarded  to  a  fellow  contester 
and  deduct  it  from  your  taxes  as 
a  contribution  to  a  nonprofit 
organization!  ARRL  HQ  for  de- 
tails. 

The  WARC  will  end  about  a 
week  after  this  is  written;  news 
from  Geneva  has  been  virtually 
non-existent  due  to  pressure 
from  the  conference  chairman. 
Calculated  guesses  at  this  point 
on  the  effect  of  the  conference 
on  DXing  would  seem  to  indi- 
cate possible  new  HF  bands, 
opening  up  of  the  50MHz  band 
in  Europe,  lowered  CW  re- 
quirements above  28  MHz,  and 

Continued  on  page  UO 
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An  Extraordinary  Offer  to  introduce  you  to  the  benefits  of  fVlembersfiip  in 

ELECTRONICS  BOOK  CLOB 


|55iS'«^' 


invites  you  to  take 

this  1,442-page 

Computer  Library 

for  only 


Get  ALL 


FIVE  Of  These 


Huge  Books 

For  Only 

$1-99 


Microprocessor  CooKboak 


A  chip-by-chtp  comparison  ot  the  rnasl  poptil^r  miHfftn] 
mrcroprocessors— iFicluding  programming,  a rctti lecture,  ad- 
dressing, mstnjdfon  lets.  and  applicatians!  You  get  complete 
dita  on  «ttat  makes  tip  the  structure  of  a  micropfocessof  chip 
and  s  mrcrocomputer.  how  to  givt  Lnstrudions,  the  nverall 
organization  of  a  c©mput*i  system,  and  more  Then  you  get  a 
chip-by- chip  prtitiLe  of  modem  mi cropr lessors— with  Ihofough 
discussions  of  applicaficns.  architecture,  fundions,  etc,  In- 
zMzH  ztt  the  InteJ  1080.  Motorda  6S00,  Fdirchild's  Fg  family, 
l\\Qg  m.  Tl's  TMS  99G0.  Nationaf  Semi  SC/MP.  Intds  8021, 
and  many  more  266  pps..  124  alius  list  19.95 


The  BASIC  Cookbook 


A  complete  dictionary  of  allBASIC  statements,  commands,  did 
functions— with  programming  examples  and  flowcharts. 
Thoroughly  defines  the  BASIC  vocabuiary  in  alphabetical  order, 
illustrates  the  definitions  with  sample  proj;rams,  and  further 
clarifies  the  -programs  with  matchmg  flowcharts  ptus 

enplaining  BASIC  system  commands.  You'll  learn  how  to  protes- 
sionally  manipulate  and  use  each  BASIC  term  in  a  workable 
program  Also  defines  programming  terms  that  apply  to  APL 
ALGOL,  COBOL,  FOI?TRAN,  RPG,  Pll  etc  140  pps„  49  illus.  List 
i/,9& 


57  Practical  Programs  I  Games  in  BASIC 


57  of  the  hardest  working,  most  enjoyable  BASIC  programs 
youwe  ever  seen  everythrng  from  space  war  games  to 
bJachjacK.  from  cfaps  to  I  Chmg,  trom  arithmetic  progression  to 
statistical  permutations  to  on e-arm  bandits!  It's  an  easy-to-use 
manual  that  gives  m  ^?  difteren!  simplified  BASIC  pro- 
grams . .  all  ready  to  run!  Ym  can  prograni  your  mmilirain  lor 
sll  kinds  i7f  fun  aid  games,  or  for  solving  ^ any  different  types  of 
problems,  210  pps ,  64  illus  List  $1055 


Complete  Microcomputer  Systems  Hdbook. 


A  complete  guide  lo  microcomputef  s —how  Ihey  operate,  how  1q 
use  them,  how  to  program  them,  and  how  to  trovbleshool.  test, 
and  repair  them  . .  plus  the  very  latest  on  mo<^Ti  appiioations 
Ulie  oiagni^ic  bubble  memories,  computers  m  networks,  compu- 
tei  ifidsicin  making,  simulation  and  forecasting,  teaching 
machines  lo  learn,  robot  controi.  speech  synttiesuers,  digital 
music,  miM^  ainiKiter^.  eit  Tfiere's  eitensive  coverage  of 
(snqautef  probkflis  tnd  hpw  to  diagnose  and  repair  them,  plus 
lots  at  hard  de&ufging  data  You'K  learn  how  to  find  tnd  Ht  all 
type  o(  m«iiamcal  and  eiedfontc  troupes— plus  fisw  to  use 
test  stghals  and  closec!  loop  signals,  how  to  replace  diips,  Nm  to 
align  disc  drives,  etc  122  pp%..  147  dius  Usi  115,95 


rhe  Giant  Handbook  of  Computer  Projects 


ItesllMIIIOTH  504  page  step- by- step  gyKtetobuHdrng  mofiira 
GBRputers  and  accessone$— chls.  memories,  l/D  hardtrart. 
efe— IS  a  HUGE  col^ecfEon  of  readf-t^mse  construction  info  Its 
a  btiildei  s  dream,  witt^  prO|ect$.  cofnplete  scJierrvatics.  pans 
tills,  and  step't]^-step  constiudion  instructions  that  l€t  you 
Wd  yotir  own  systems.  Alu  contains  a  tlKMHigh  discussion  of 
mieroproctssofs.  «nt!i  conifimwis  of  several  units,  mciudi^ng 
the  Kim-1,  the  Z-SO.  and  the  8080.  He  plus  data  on  mmmf 
iwafits,  RAM  cbec*out,  PROM  programmes,  memory  ctitps.  ina^ 
pensjve  input/output  dewces.  paper  tape  systems,  inteftaong 
vtth  clock  chips,  and  more  504  pps..  217  i1ti».  Usi  SIS  35 


57  PfJflCTlC^ 
PROGRAMS  E  BAMfS 
IN  BASIC 
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THE  COMPLETE 
MICROCOMPUTER 
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Let  us  send  you  this  5-volutiit,  1,442  p 
CotTiputer  Library  iis  pari  of  an  unusuid  offer 
of  a  Trial  Membership  in  tltec ironies  Book  Club, 
Here  are  quality  hardbound  volumes,  each 
especially  designed  to  help  you  increase  ycjur 
know-how,  earning  power,  and  etijoyinetil  of  elec- 
tronics and  computers.  Whatever  your  ifUerest 
in  electronics/conipulers^,  youll  find  liieclrnnics 
Book  Club  offers  practical,  quality  books  that  you 
can  puE  to  imniediaLe  use  and  bunefit. 

This  extraordinary  offer  i^  intended  to  prove 
to  you,  through  your  own  experi<'[i<"<\  (hat  lhei!»e 
very  real  advantages  can  be  yours .  ,  .  iJiat  it  in 
possible  to  keep  up  with  the  literature  published 
in  your  areas  of  interest,  and  to  save  substantially 
while  so  doing.  As  part  of  your  Trial  Membership, 
you  need  purchas**  as  few  as  four  books  during 


lAJ-; 


Only  $1.S9for 
ALL  FIVE! 

Regular  list 
Priee  $60J5 

Top-Quality 
Hardbinding 

Contains  the 
very  latest 
info  on 
computers! 

Over  600 
illustrations 

Contains  over 
500,000  words 

1,442  data- 
packed  pages 


the  coming  12  months.  You  would  probably  buy  at 
least  this  many  anyway,  without  the  subslanlial 
savings  offered  through  Club  Membership. 

To  start  your  [VI  ember  ship  on  these  attrac- 
tive terms,  simply  fill  out  nod  mail  the  coupon  in- 
dav.  You  will  receive  the  5-volume  Coinpuier 
Librarv  for  lO-day  inspection,  YOU  NEEl )  SEN  I » 
NO  MONEY  If  youVe  noi  delij^hied,  return  the 
botjks  wilhin  10  days  and  your  Tnal  Member-ship 
wilt  be  cancelled  iilhout  cost  or  obligation. 

ELECTRONICS  BOOK  CL118,  Blue  Ridge  Sumrr^it.  Pa   17214 


Facts  About  Club  Membership 


•  Ihe  5  9ntroducioi>  Itooki  carr)'  a  putih^tiei  ^  ret  ad  puce  ot 
SSO  7&.  Thri  are  yaurs  tnr  m\f  %t  99  lor  aft  I  {pb^  voiUi' 
nandMTFg)  willi  m^  ^nal  Membetsliip 

•  f ou  mil  recede  the  CluO  lews,  desaitiing  the  current  Sele< 
tiQ<i.  JUtemites  aiKl  other  boo^is  pverif  4  wttki  (13^  a  $«ar} 
mffsu  want  the  Seledion  do  n^^mg,  4l  *iU  tie  tent  la  i^ 
aytomaticalfy  If  jfOudoFiofwshtorecaveitieSelectittri  orifriHj 
want  tn  ordet  oras  d  the  ttidiiy  Alternates  otteied  ftu  sirTtplf  gjvf 
irtstrudKirti  on  ttie  rep^  fdrm  'and  m  tht  enveiope}  proi^Oed 
and  reium  It  to  its  bf  ttw  ilate  sp«cified  Tl)i^  date  allnws  ftSQ  H 
least  IQ  dafs  m  wtrnrli  ti^  return  1  he  loir  m  It.  Iieciuse  i>f  Wf  mai  I 
e^EFvcff.  yw  Ehi  not  luwe  10  ttays  lo  ma)«  a  deosion  and  u 
receive  an  urwgFited  SHedian.  fou  fnay  muin  it  at  Chit  ei 
pefise 

•  To  coniftlrte  par  Tnal  tMimtMrstiip  yea  need  buf  onN  Uv 
sdiditiofial  fnoatMy  S^^nnj  or  Alltrndte^  dwing  ttie  nett  ... 
mtmVtt%  Ton  maj  cancel  joui  Meinliefiiiiip  iii|'  Time  ^tter  r -i 
puTctia^  ttiest  four  bodis 

• 'Ui  tMo^ — iiictiidtftg  lit  Inif&duct  Dfy  {Hfct -- aie  tii%  rei  (IT  n 

able  alter  m  d^  if  |«u  re  not  OPRDleie^  ^isf<e^ 

»JUi  tiosk^  are  offa«d  at  lorn  Iietnb0  pmes  lyNiv  a  srr.^ 

pcsT»g€  in4  Itandtief  Ctyote 

•  Cfliliiiiiit  Wmm  if  fu  canli^iiie  alter  ms  Tnai  Mem  ba^hip 
you  wilt  earn  a  Dividend  Certificate  fgr  ewry  txxk  poy  pitfchase 
T|){«e Certificates  plus  payment  of  the  npRiinal  sum  01 })  99  «nll 
eotitte  |Oif  to  a  valuable  Bek*  Chvidend  of  ycur  ctmce  whicti  you 
itisT  dtone  f Fcm  a  list  p^n]>MHte«t  Ifefnb&s 


>^£S8 


ELECTRONICS  BOOK  ClOB 

Blue  Ridge  Sunnmtt,  Pa.  17214 

Please  open  my  Trial  Membersfiip  in  ELEC- 
TRONICS BOOK  CLUB  and  send  my  5-vofiime 
Computer  Library,  invaJDing  me  for  only  VI .99 
plys  shipping.  If  not  delighted,  I  may  return  the 
books  witliin  10  days  and  owe  nottiing*  and 
hiYe  my  Trial  Membership  cancelled,  I  agree 
to  purchase  at  least  four  additonal  books  dur- 
ing the  next  12  months  after  which  i  may 
cancel  my  membership  at  any  time. 


fiame. 


_  Pliorte 


Address. 


citr. 


Slate , 

(Vald  for  ne«f  Umktri  ntfy,  Fqrafii  iwA  eamda  aid  1S^  lPE-2tO 


Zip 
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Sf-210 


Antenna    Tuner 


$299.95 

Here  is  a  new  tuner  that  puts  niore  power  into  your  antenna,  works 
from  160  through  10  meters,  handles  foil  legal  power  and  then  some, 
and  works  with  coax,  single  wire  and  balanced  lines.  And  it  lets  you 
tune  up  without  going  on  the  airi 

WE  INVESTIGATED 

All  tuners  lose  some  rf  power,  We  checked  several  popular  tuners  to 
see  where  the  losses  are.  Mostly  they  are  in  the  inductance  coil  and  the 
balun  core. 

So  we  switched  from  #12  wire  for  the  main  Inductor  to  V4**  Copper 
tubing.  It  can  carry  ten  times  the  rf  current.  And  we've  moved  the 
balun  from  the  output,  where  Jt  almost  never  sees  its  design 
Impedance,  to  the  input  where  it  always  does.  Thus  more  power  to  your 
antenna, 

IMPOSSIBLE  FEAT 

The  biggest  problem  with  tuners  is  getting  them  tuned  up.  With  three 
knobs  to  tune  on  your  transceiver  and  three  on  the  tuner  and  ten 
seconds  to  do  it  (see  the  warning  in  your  transceiver  manual)  that's  1V2 
seconds  per  knob. 

We  have  a  better  way;  a  built-in  SO-ohm  noise  bridge  that  lets  you  set 
the  tuner  controls  without  transmitting.  And  a  switch  that  lets  you  tune 
your  transmitter  Into  a  dummy  load.  So  you  can  do  the  whole  tuneup 
without  going  on  the  air.  Saves  that  final;  cuts  QRM. 

BROCHURE  AVAILABLE  NOW 

For  further  details  on  this  exciting  new  hlgh-powsr  low-loss, 
easy-to-use  tuner  send  for  our  new  brochure.  Or  visit  your  Palomar 
Engineers  dealer. 

To  order  send  $10  ahipF^ing/ handling.  California  residents  add  sales 
tax. 


fiiaster  cliarga 


VSA 


^■■;^":r>■.■::.^: 


^■.^:rtji 


Box  455.  Escondtdo,  CA.  92025  •  Phone;  [714]  747-3343 


Completely  Free 

Standing  Towers 


PAT.  NO. 


W  MODEL 

Modfll  40  {^x lends 
from  2V  to  40') 

List  $259.10 


Breakoifgr  Model 
40   (extends    from 

23'  lo  40'  with 
breakover  at 
ground  level) 

List  $440,62 


4,151,534 


55'  MODEL 

Model  55  (extends 
From  21' to  55') 

List  $473.97 


Breakovor  Wod&l 
55  (extends  from 
23'    to    55'    with 

breakover  at 
ground  level) 

List  $661,75 


All  steel  contiructed. 

Concrete    sleeve    available    for    all 

modeli. 


TELE-TOW'R  MFG.  CO,,  INC, 

P.O.  Box  3412  ♦  Enid,  OK  73701 
405-233-4412  ^^152 
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New,  Stronger  Wilson  Towers 


Hinged  Base  Plate  -  Concrete 
Pad,  Heavy  Duty  Winch 


1 


^ 


Mounting  the  House  Bracket 


The  Hinged  Base  Plate  allows 

tower  to  be  tilted  over  for 

access  to  antenna  and  rotor 

fronn  the  ground. 


2'  to  9' 


Z'ftD, 


ir 


3.5'  OJJl 


4.S'  0,0. 


EO' 


NEW  IMPROVED 
FEATURE 

A  n«w  htgh  ttr«ngth  carlMin 
stcMi4  tub«  manufoctursd 
Mpwfally  fm  Wllwfi 
Syvtwna,  It  ifs«d  for  lh« 
ffMw  TT46B  and  MTtlD. 
25%  stronger  than  convarv- 
tkMial  pip*  or  tuNng.  Tubs 


rao 


ti' 


■5,9  a  D. 


It' 


#5  O.DI 


■If 


TT-4BB 


„.v. 


-       8' 


MT-61B 


P^ 


6"  O.D. 


3«' 


ThV. 


^■■i  ■.'.■'.''-  ■■■■  ' 


FEATURES;  ^ 

•  Maxtmum  Height  45'  twill  handle  17  sq.  tt.  ® 

38  ft.  or  10  sq,  ft.@45  ft)@50  mph 

•  12001b.  winch 

•  Totally  freestanding  with  proper  base 

•  Total  Weight,  243  lbs. 

The  TT-45B    is  a  freestanding  tower,  ideal  for  in- 
stallatTOns  where  guys  cannot  be  used.  K  the  tower 
is  not  being  supported  against  the  house,  the  pro- 
per base  fixture  accessory  must  be  seiected. 
{Requires  12"xl2"x36"  of  concrete  J 


FEATURES! 

•  Is  freestanding  with  use  of  proper  base 

•  Maximum  Height  61'  I  will  handle  17  sq.  ft.® 
53  ft.  orlO  aq.  ft.®  61  ft-|@60  mph 

•12001b,  brake  winch 
•4200  Ibn  raising  cable 

•  Totaf  Weight,  400  lbs. 
Recommended  base  accessory:  RB-61B  , 
FB-61 B 

The  MT-61B  is  our  largest  and  taMest  freestanding 
tower.  By  using  the  RB-61B  rotating  base  fixture 
the  MT-61B  is  ideally  suited  for  the  $Y33  or  SY- 
36,  If  you  plan  to  mount  the  tower  to  your  house, 
caution  should  be  taken  to  make  certain  the  eave 
is  properly  reinforced  to  handle  the  tower.  If  not, 
one  of  the  base  accessory  fixtures  should  be  used. 

(Requires  I8"x18"x48''  concrete,) 


GENERAL  FEATURES 

AJi  towers  use  high  strength  heavy  galvanized  steel  tubing  that  confornns  to  ASTM  speci- 
fications for  years  of  maintenance-free  service.  The  large  diameters  provide  unexcelled 
strength.  All  welding  is  performed  with  state-of-the-art  equipment.  Top  sections  are  2" 
O.D.  for  proper  antenna/rotor  mounting.  A  10'  push-up  mast  is  included  in  the  top  sec- 
tion  of  each  tower.  Hinge-over  base  plates  are  standard  with  each  tower.  The  high  loads  of 
today's  antennas  make  Wilson  crank-ups  a  logical  choice.  p,jc« and ipKifimicni subject 4i>c>i*nv*wiifioiitnDtH:f^ 


TILT-OVER  BASES  FOR  TOWERS 


FIXED  BASE 

The  FB  Series  was  designed  to 
provide  an  economical  method  of 
moving  the  tower  away  from  the 
house,  h  will  support  the  tower  in 
a  completely  free-standing  vertical 
position,  while  also  having  the 
capabilities  of  tiltmg  the  tower 
over  to  provide  an  easy  access  to 
the  antenna.  The  rotor  mounts  at 
the  top  of  the  tower  in  the  con- 
ventional manner,  and  will  not  fo^ 
tate    the    complete    tower. 


FB45B 
FB41B 


«1 14.95 
168.9d 


ORDER 
FACTORY  DIRECT 

1-800-634-6898 


ROTATING  BASE 

The  RB  Series  was  designed  for 
the  Amateur  who  wants  the  add- 
ed convenience  of  being  able  to 
work  on  the  rotor  from  the 
ground  position.  This  series  of 
bases  will  give  that  ease  plus  ro- 
tate the  complete  tower  and  an- 
tenna system  by  the  use  of  a 
heavy  duty  thrust  bearing  at  the 
base  of  the  tower  mounting  posi- 
tion, while  stih  being  able  to  tilt 
the  tower  over  when  desiring  to 
make  changes  on  the  antenna 
system. 


RB^SB 
RB41B 


«179.9S 
248.95 


W  S   I 


W' 


WILSON 

SYSTEMS,  INC,    ^W33 


42S@  S.  Folarhs  Ava.,  Las  Vegas,  Nevacta  £9103 


Tilling  the  tower  over  is  a 
one-man  task  with  the  Wil- 
son bases.  (Shown  above  is 
the  RB-61B.  Rotor  is  not 
includedj 


ST64  -  64  ft.  Stacking  Tower 

ST77  ^  77  ft.  Stacking  Tower 

CALL  FOR  fNFOflMATION 


1^  ReAder  Service— see  page  f79 
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WILSON  SYSTEMS  INC.  MULT  I -BAND  ANTENNAS 

SYSTEM  36 


A  trap  tosctecf  antenna  that  performs  like  a  monobancteri  That's  the  characterinic  of  this  six 
Blemeni  three  band  beam.  Through  the  use  of  wide  spacing  and  interlacing  of  elements,  the  follow- 
ing is  possible:  three  active  elements  on  20,  three  active  elements  on  15  and  four  active  elements 
on  TO  meters.  No  need  to  run  separate  coait  feed  lines  for  each  band,  as  the  bandswttchmg  is  auto- 
matically made  via  the  High-Q  Wtlson  traps.  Designed  to  handle  !he  maximum  legal  power,  the 
traps  are  capped  at  each  end  to  provide  a  weatherproof  seal  against  rain  and  dost.  The  special 
High<3  traps  are  the  strongest  available  in  the  industry  today. 

■  SPECIFIC  AXIOMS 


BorrdMH^  .      .14  21 -26 

Miasimum  power  jnput  ,  Legal  Limit 

Omn  UiBii\ .    .  Up  ta  9  dQ 

VSWFI  @  fiionanqfi     .    .1.3  1 

impedance ,.,..,,    .SO  ohm 

F/Q  RArio      20  dB  or  batter 


EWR  CUElViEt 
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in 
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:s^ 


Boom  loo   x  Lwifthj  . 

No.  ai  El«in»ntf 

Li^^llt  EtemiinT 
Titrning  l^adiui      .... 
PrfjAimum  mmt  ifiameter 
Suftflot  «raM 


2"  n  34'  a»-' 
B 

8.6  fii,  fi. 


ng     JI1      mj 


t» 


ia 


i«       Jtl      Mr     n>      3fl»    31 


^^ 


% 


Wichinfli  MMhod- .  —  - . . . .  .8tfE& 
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ff 
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Hi 


lU 
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P^Kimuni  lA-ind  turvivaJ    .  . 
Fevcf  mBthod       ,      .  .  .  , 

A^ietnliled  Mipigtit  lapprox) 


1CX)  mph 

Co«xh«l  BJilun 
itupp4l*dk 
S3lh», 
62lht, 


t« 


*-v_   1 


it* 


$a 


Hi 


1«t 


Capdblu  ui  hdi idling  the  Legal  Liniit*  the  '*SYSTEM  33"  is  the  finest  compact  tri -bander  avail- 
able to  the  amateur,  Oesigned  and  produced  by  one  ol  the  world's  largest  antenna  manufscturers, 
the  traditional  quality  of  workmanship  and  materials  excells  with  the  "SYSTEM  33".  ISJew  boom- 
to^lement  mount  consists  of  two  1/8''  thick  formed  aluminum  plates  thai  wHl  provide  more 
clamping  Bi^d  holding  strength  to  prevent  element  misalign  men  t,  Superior  clamping  power  is  ob- 
tained with  the  use  of  a  rugged  1/4"  thick  aluminum  plate  for  boom  to  mast  mounting.  The  use  of 
iarge  diameter  High-Q  traps  in  the  '^SYSTEM  33"  makes  it  a  high  performing  tri-bander  and  at  a 
very  economical  price.  A  complete  step -by -step  illustrated  instruction  manual  guides  you  to  easy 
assembly  and  the  lightweight  antenna  makes  installation  of  the  "SYSTEM  33"  quick  and  simple* 


WV'IA 

4  BAND 
TRAP  VERTICAL 
(10 -40  METERS) 

No  band  switching 
necessary  with  this 
verticaL  An  eiscellent 
low  cost  DX  antenna 
with  an  electrical  quarter 
wavelength  on  each  band 
and  low  angle  radiation. 
Advanced  design 
provides  low  SWR  and 
exceptionally  flat 
response  across  the  full 
width  of  each  band. 

Featured  is  the  Wilson 
large  diameter  High-Q 
traps  which  will  maintain 
resonant  points  with 
varying  temperatures  and 
humidity. 

Easily  assembled,  the 
WV-1A  is  supplied  with 
a  hot  dipped  gaivaojzed 
base  mount  bracket 
to  attach  to  vent  pipe  or 
to  a  mast  driven  in  the 
ground, 

Note: 

Radial s  are  required  for 

peak  operation, 

(See  GR-1  betow) 


SPECIFICATIONS 

•  19'  total  height 

•  Self  supporting  —  no  guys 
requ  i  red 

•  Weight  —  14  Ibs. 

•  Input  impedance:  50*2 

•  Povvrerhandling  capabihty : 
Legal  Limit 

•  Two  High*Q  traps  with  large 
diameter  coils 

9  Low  angle  radiation 

•  Omnidirectional 
performance 

•  Taper  swaged  aluminum 
tubing 

•  Automatic  bandswitcbing 

•  Mast  brackRt  furnished 

•  SWR:  1.1:1  or  lesson  all 
bands 


MH7 
f*'  "     xiwer  mpiit 

VSWH  at  r«onafflc<' 


14  21  28 

13  1 

50  oHnTS 

20  dB  fir  tettpr 


W  S  I 


8ot>m  lO  p.  w  l«nc|thi^ 
No.  o*  «l«nMnts 
Loftpni  ifiement 
Turning  i^mi 

Surface  «red 

WILSON 

SYSTEMS  JNC. 


T'  «  14*4" 

3 

7r4" 

XBW 
7"Q,D 


Wirvdf  tOK^ng  jf  dO  fTupli  ,  1 14  ItH 

Aocfnlt^ed  iiwFight  t4C0fOJil  .37  lbs. 

^flipping  weighi  tippiroifli   .  .  .42lt»- 

liaHrmym  wtnd  (urvtwil  tOO  mpJi 


GR-1 


4?B6  S  pQfdriL  Ave..  Lm  Vrt^m  tSj^iv^dd  S9103 

Pritifi  jTiti  i|ii'r,;iticjiTiDiii  sub|flc1  Hi  dtidnyij  vwiHiOul  nGJici? 


ORDER 
FACTORY  DIRECT 
1-800-634-6898 


The  GR-1  IS  the  complete 
ground  radial  kit  for  the  WV- 
IA.  It  consists  of :  150' of  7/14 
Stf'anded  copper  wire  and 
heavy  duty  egg  insulators,  in- 
struct ions.  The  GR-1  will  in- 
crease the  efficiency  of  the 
GR-1  by  providing  the  correct 
counterpoise. 
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WILSON  MONO-BAND  BEAMS 


'  *'~lTr?^^-'5^«i««wv^ 


<f  ^><<   :■'  ■■•'■'■'■  -•>  ' 
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■fO'*)f 
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;/  M520A 

:.  THE  ALL  NEW  5  ELEMEMT  20  MrTMR  BEAIVI  r 

At  lastr  the  antennas  that  you  have  been  waiting  for  are  here!  The  top  quality,  optimum  spaced,  and  newest  designed  monofaanders.  The 
Wilson  System's  new  Monoband  beams  are  the  latest  in  modern  design  and  incorporate  the  latest  in  design  principles  utilizing  some  of  the 
strongest  materials  avaiJaWe.  Through  the  select  use  of  the  current  production  of  aluminum  and  the  new  boom-to-element  platesi  the  WiJ- 
son  Systems'  antennas  will  stay  up  when  others  are  falling  down  due  to  heavy  ice  loading  or  strong  winds*  Note  the  foliowing  features: 

1,  Taper  Swaged  Elements  —  The  taper  swaged  elements  provide  strength  where  it  counts  and  lowers  the  wind  loading  more  efficiently 
than  the  conventional  method  of  telescoping  elements  of  different  si^es. 

2,  Mounting  Plates  —  Element  to  Boom  —  The  new  formed  aluminum  plates  provide  the  strongest  method  of  mounting  the  elements 
to  the  boom  that  Is  available  ^n  the  entire  market  today.  No  longer  will  the  elements  tilt  out  of  line  if  a  bird  should  Jand  on  one  end  of 
the  element, 

3.  Mounting  Platfts  —  Boom  to  Mast  —  Rugged  1/4"  thick  aluminum  plates  are  used  in  combination  with  sturdy  U -bolts  and  saddles  for 
superior  damping  power. 

4.  Hotes  —  There  are  no  holes  drilled  m  the  elements  of  the  Wilson  HF  Monobanders.  The  careful  attention  given  to  the  design  has 
made  it  possible  to  eliminate  this  requirement  as  the  use  of  holes  adds  an  unnecessary  weak  point  to  the  antenna  boom. 

With  the  Wilson  Beta-match  method,  it  is  a  '*set  it  and  forget  it"  process.  You  can  nowassembie  the 
antenna  on  the  ground,  and  using  the  guide-lines  from  the  detailed  instruction  manual,  adjust  the  tuning 
of  the  Beta-match  so  that  it  will  remain  set  when  raised  to  the  top  of  the  tower. 

The  Wilson  Beta-match  offers  the  ability  to  adjust  the  terminating  impedance  that  is  far  superior  to 
the  other  matching  methods  including  the  Gamma  match  and  other  Beta  matches.  As  this  method  of 
matching  requires  a  balanced  line  it  will  be  necessary  to  use  a  1;1  balun,  or  RF  choke,  for  the  most 
efficient  use  of  the  HF  Monobanders. 

The  Wilson  Monobanders  are  the  perfect  answer  to  the  Ham  who  wants  to  stack  antennas  for  maxi- 
mum utilisation  of  space  and  gain.  They  offer  the  most  economicat  method  to  have  more  antenna  for  less 
money  with  better  gain  and  maximum  strength.  Order  yours  today  and  see  why  the  serious  DXersare  run- 
ning up  that  impressive  score  in  contests  and  number  of  countries  worked. 


Wilson's  Beta  match  offers 
maximum  power  transfer. 
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12  11" 

^ 

11-3' 

1.4 

36 

2" 

30 

Toll-Free  Order  Number  I 

1-800-634-6898! 


I  WILSON  SYSTEMS.  INC,  -  4286  S.  Polaris 
I   Las  Vegas,  NV  89103  -  (702)  739-7401 


WILSON  SYSTEMS  AftJTENNAS 


FACTORY  DIRECT 
ORDER  BLANK 


Model 


TT46B 


RB45B 


F845B 


WILSON  SYSTEMS  TOWERS 


Descriptidrt 


Freestandinti  45'  Tubular  Tower 


Rotating  Base  for  TT-45A  w/tilt  ovsrfea:ture 


Fixed  Base  for  TT-45A  w/tilt  over  feature 


Shipping 


TRUCK 


TRUCK 


TRUCK 


Price 


179.95 


114.9B 


MT^IB 


Freestanding  GV  Tubular  Tower 


TRUCK 


489.95 


R&-61B 


Rotating  Ba&e  for  MT-61  A  vu/tilt  over  feature 


TRUCK 


Fe^lB 


Fixed  Base  for  MT-61  A  w/tiit  over  feature 


TRUCK 


On  Cosxial  and  Rotor  Cable,  rrtiniinnLim  order  is  100  ft.  and  in  50'  multiples. 

Prices  and  specifications  subject  to  change  without  notice. 

NJnetv  Day  Limited  Warranty,  All  Products  FOB  Las  Vegas,  Nevada 

PAICEt  EFFECTIVE  FESftUARY  1,  ia«0 

Nevada  Residents  Add  Sale^  T&n 
Ship  CO. D,   n   Check  en  dosed   D   Charge  to  Visa   D   M/C   D 


Expires 


Signature 


.Phone 


.State. 


Prices  and  spec i^icatj ens  subject  to  change  wuhout  n^ticfl. 
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Swanks  professional  engineering 

design  leam  combines  83  years  of 

in-depth  experience  directly 

related  to  the  design  of  hign 

technology  communications 

equipment.  From  transceivers  to 

computers,  this  team  turns  ideas 

into  hardware. 


MEET  THE 
WHO  DUILD  THE 

N/ORLD'S  DEST 
HAM  RADIOS 

The  Swon  Team:  People  like  WD6ESA  (Geri)^  KA6CR1 
(Boyd),  KA6HDW  (Frank),  N6LT(Tom),  N6DMK  (Paul) 
N60K  (Rick),  WD6DXW  (Ken),  W6GDL  (Glen),  K6TSD 

CSom),  KA6DRH  (Jess),  W6TXH  (l3ob),WD6UEC(KenX 
KA4FYE  (Bill),  W60ML  (Dick),  K6CAQ  (Gary), 
K6ERW  (Chuck),  Commitred  to 
the  best  in  horn  radio. 


Swan,  a  division  of 
Cubic  Communications, 

is  staffed  with  a 

professional  team  that 

knows  and  understands 

the  ham  business.  As  a 

member  of  the  Cubic  family  of  companies,  we 

are  a  financially  strong 

organization,  with  the 

latest  in  manufacturing 

and  test  equipment, 

located  in  a  modern 

facility  in  Oceanside, 

vl!.?rT.Yi^t'i''.^f  ^^'^^       Cahfornia. 

your  guarantee  ot 

service  after  sale  for 

all  Swan  products. 

We  care  about  your 

satisfaction. 


American  Technology, 

American  Designed, 

American  Manufactured. 

Your  security  in  long  term 

support  for  products  made 

by  fellow  Americans. 


Each  piece  of  equipment 
is  carefully  and 
thoroughly  checked  and 
calibrated  by  the  Quality 
Control  Team  before 
shipment.  All  this  plus  a 
72-nour  bake- in  to  insure 
the  high  reliability  that 

foes  with  every  piece  of 
wan  gean 


A  division  of  Cubic  Communicatfons,  tnc, 

*^S44     305  Airport  Road 

Oceanside,  CA  92054 
714-757-7525 


Stop  by  the  Swan  Ham  Shack 
on  your  next  visit  to 
Oceanside »  California.  You 
can  operate  on  the  air  the 
newest  and  latest  Swan 
equipment  at  station 
WB6IML.  Ask  a  fellow  ham 
on  the  marketing  team  for  a 
plant  tour. 
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Take  a  look  at  the  4hree  hottest  new 
SSB  Transceivers  this  year.  They're 
all  made  in  America  and  they're  all 
from  Swan.  Whatever  your 
dreams — from  a  compact  fully 
synthesized  mobile  to  a  fulhbJown 
base  station  with  dual  PTO  s — one 
of  these  will  bring  them  to  reality 
today.  They're  all  solid  slate,  all  235 
Watts  PEP  and  CW  on  a\\ 
frequencies,  and  most  of  all 
they're  affordable. 

Most  Advanced  HF 
Tronscefver  in  the 
World— ASTRO  150 

HF  SSB  Transceiver  featuring 
"VRS"  a  knob  with  a  new  twist,  and 
over  100,000  fully 
microprocessor-controfled 
frequenctes  on  present  or 
envisioned   ham '  bands. 

a  High  Power  —  Full  235  Watts 
PEP  &  CW.  all  bands  n  Truly 
Synthesized  in  accurate  100Hz 
steps  n  Full  CW  Break' In  with 
narrow  XTAL  Rlter  D  Standby 
Memory  —  ALL  BANDS  D  True  PEP 
output  meter  n  Model  1 50  —  80  th  ru 
to  meters  D  Model  151  —  160  thru 
15  Meters 

Most  Versatile  HF  1 60M- 
10M  Tronsceiver  in  the 
World— ASTRO  102  DX 

Dual  PTO's.  235  Watts  PEP  &  CW 
on  all  frequencies,  IF  Passband 
tuning,  with  LED  position  indicators 
and  full  break-in. 

n  Alt  solid  state  D  Modern  design 
and  styling  D  Tunable  notch  filter 
D  4  Function  Meter  D  Speech 
Processor  □  VOX  □  Adjustable 
AGC  Decay  D  2  Position  CW  Wave 
Shaping  a  16  Pole  IF  Filter 
O  Crystal  CW  Filter  D  PLL 
Synthesized  Band  Selection 

Economy  with  top 
SWAN  quality  ond 
mobiMty— 100MX 

235  Watts  PEP  &  CW  on  all 
frequencies.  The  field-proven 
Rig  the  whole  woftd's  talking 
atX3ut, 

D  AJI  solid-state  D  Ivlodern  design 
and  styling  n  VOX  Q  Noise  Blanker 
DSemi^CW  Break-in  D  RIT 
±1,5KHz  □  25  KHz  Calibrator, 
buift-in  D  CW  side  tone  with 
adjustable  pitch  and  level  D  Internal 
speaker  a  Jack  tor  external  counter 


» 


» 


Talk  State  of  the  art.  Versatility,  or  Economy  —  SWAN'S 
fomous  "world's  best"  Engineering  team  has  designed  o 
complete  line  of  Transceivers  to  suit  your  need. 


100  MX 


ASTRO  102  BX 


SI -''I 


I  H  e  i  3S 


AltllO  ^«  »*■  f"*i»itl»*l* 


r£V   WIG 


I 


u^<^*m 


uaii    Cff 


I     .3t^ 


*/ 


ASTRO  150 


Look  to  Swan  for  Quality  Accessories  . . .  and  Service 


A  Ot^^ton  of  C^Qtc  ComnwihcsUons,  inc. 

305  Airport  fid.  •  Oceanside,  Ca  92054*  714-757-7525 


^w^ards. 


BinGosney  WB7BFK 
2665  North  1250  East 
Whidbey  Island 
Oak  Harbor  WA  98277 


In  the  November.  1979.  issue, 
I  outlined  the  entire  awards  port- 
folio being  offered  by  the  Cen^ 
tral  Radio  Club  in  Moscow. 
Thanks  to  Paul  Schyatt 
WA6CPPAA/A7PEi  for  pointing 
out  the  fact  that  I  failed  to  men- 
tion that  both  the  R-IO-R  and 
R-15-R  Awards  have  a  24-hour 
time  restriction.  Perhaps  our 
readers  woytd  like  to  pencil  in 
this  addition  to  the  rules  lor  fu- 
ture reference.  It  is  my  under- 
standing  that  the  applicants 
may  have  to  wait  approximately 
one  year  (or  even  longer)  for  their 
awards  to  t>e  processed  rather 
than  the  three-  to  four-month 
period  previously  announced. 

Last  year  I  confronted  the 
ARRL  about  their  WAS  Award 
program.  Having  just  completed 
my  6-band  effort  and  well  on  my 
way  to  Working  All  USA  on  7 
bands.  I  thought  for  sure  they 
would  recognize  such  achieve- 
ment by  issuing  a  certificate  or 
plaque.  To  make  a  long  story 
short,  they  do  not  have  any 
awards,  nor  did  they  show  any 
interest  In  the  concept. 

As  merely  a  method  of  gather- 
ing support  from  our  readers,  I 
would  like  to  hear  from  those 
persons  who  at  this  time  could 
qualify  for  Working  All  USA  on  6 
bands,  7  bands,  or  8  bands  if 
such  awards  were  made  avail- 
able. This  "poll"  should  not  be 
construed  to  mean  73  Magazine 
is  going  to  sponsor  such  a  pro* 
gram;  however,  once  I  can  gath- 
er support  from  other  amateurs 
who  can  qualify  at  the  time  this 


article  appears,  f  will  lead  a  pur- 
suit to  acquire  such  a  sponsor. 
By  the  way,  I  am  seekmg  re- 
sponse  from  those  who*ve 
achieved  these  multi-band  goals 
anytime  in  their  amateur  career. 
There  would  be  no  time  (imit  or 
starting  date  requirement.  Be 
sure  to  enclose  an  SASE  if  a  re- 
ply is  expected. 

DX  AWARDS  FROM  TTALY 

A  very  good  DX  friend  of  yours 
and  mine,  John  Paul  I8KDB, 
recently  wrote  a  very  com* 
plimentary  letter  about  our 
awards  column  and  asked  that 
we  share  the  awards  program 
sponsored  by  the  Associazione 
Radiotecnica  Italiana  (ARl). 
John  Paul  noted  that  the  follow- 
ing general  rules  apply  to  all  HF 
awards  issued  by  the  ARl  and 
recommended  they  be  read  to- 
gether with  the  conditions  gov- 
erning each  individual  certifi- 
cate. 

All  inquiries  and/or  applica- 
tions shall  be  addressed  to  the 
ARl  Awards  Manager,  G.  Nuc- 
ciotti  I8K0B,  Via  Fracanzano, 
31^127  Napoli,  Italy,  together 
with  2  IRCs  for  airmail  reply. 

ARl  awards  will  be  issued  to 
any  amateur  who  will  submit; 
•A  letter,  dated  and  signed^  with 
applicant's  name,  address,  and 
call.  He  must  certify  to  have 
complied  with  all  rules  govern- 
ing amateur  radio  in  his  or  her 
country  and  to  have  kept  fair 
play  and  good  sportsmanship  in 
operating  toward  the  award  for 
which  the  application  is 
claimed. 

•The  complete  list  of  QSLs,  with 
callsign,  date,  frequency, 
reports,  time,  and  type  of  emis- 
sion (CW,  AM,  SSB,  RTTY). 


•QSLs  for  checking.  QSL  cards 
must  be  submitted  without  cor- 
rections, erasures,  or  additions 
and  must  be  clearly  readable. 
•US  $1.00  or  10  IRCs  for  foreign 
applicants.  The  Marconi  Award 
is  free;  only  a  mailing  fee  is 
charged. 

To  get  an  award  in  a  specific 
class,  the  cards  must  show  the 
corresponding  data  in  a  clear 
format.  Foreign  applicants  may 
avoid  sending  QSL  cards  by 
submitting  a  checklist  of  the 
cards  duly  certified  by  an  ap- 
pointed  or  elected  official  of  a 
national  amateur  radio  affiliated 
society  or  club.  The  ARl  Awards 
Manager  reserves  the  right  to 
check,  on  request,  one  or  more 
claimed  contacts  as  necessary. 

CERTIFICATO  DEL 
MEDITERRANEO  (CDM) 

The  CDM  is  issued  to  those 
amateurs  who  can  show  confir- 
mation of  a  two-way  contact  on 
the  HF  bands  since  June  1, 1952, 
with  (a)  a  fixed  station  in  at  least 
22  countries  of  the  list  shown 
below,  and  (b)  at  least  50  ama* 
teur  stations  located  in  pen- 
insular Italy,  both  for  a  accumu- 
lated total  of  72  QSLs. 

The  same  station  may  be 
worked  once  only.  Two  classes 
of  COM  are  offeredi  Mixed  (AM, 
SSB,  CW,  RTTY)  or  Phone  Only 
(AM,  SSB).  The  minimum  reports 
allowed  to  qualify  are  RS  33  or 
RST  338. 

Countries  List:  Spain. 
Balearic  Islands,  Ceuta  and 
Melilla,  Morocco,  France, 
Algeria,  Corsica,  Sardinia,  Sici- 
ly, Lebanon,  Egypt,  Greece,  Do- 
decanese Islands,  Crete,  Mount 
Athos,  Turkey.  Syria,  Yugosia* 
via,  Albania,  Malta,  Gibraltar, 
Cyprus,  Monaco,  Tunisia,  Israel, 
and  Libya. 


WORKED  ALL  ITALIAN 
PROVINCES  (WAIF) 

This  province  award  is  issued 
to  those  amateurs  who  can 
show  confirmation  of  a  two-way 
contact  on  the  HF  bands  since 
January  1 ,  1949,  with  a  f  is<ed  sta- 
tion in  at  least  60  provinces  of 
the  Italian  Republic  for  foreign 
amateurs  or  in  75  provinces  for 
Italian  amateurs.  The  same  sta- 
tion may  t>e  worked  twice  or 
more  if  in  a  different  province 
each  time.  Minimum  reports  ac- 
ceptable are  RS  33  and  RST  338. 
Starting  January  1,  1976,  this 
award  may  also  be  endorsed  for 
single  band  and/or  for  all  95 
provinces. 

List  of  Italian  provinces: 

Agrigento.   Alessandria,   An- 
con  a,   Aosta»   Arezzo,   Ascoli 

Piceno,  Asti,  Avellino,  Bari, 
Belluno,  Benevento,  Bergamo, 
Botogna,  Bolzano,  Brescia,  Brin- 
disi,  Cagliari,  Caltanissetta, 
Campobasso,  Caserta^  Catania, 
Catanzaro,  Chietl,  Como, 
Cosenza,  Cremona,  Cuneo,  En- 
na,  Ferrara,  Firenze,  Foggia, 
Forli,  Frosinone,  Geneva,  Gorl- 
zia,  Grosseto,  Imperta,  Isernla, 
L*Aquila,  La  Spezia,  Latina, 
Lecce,  Livorno,  Lucca,  Macer- 
ata.  Mantova,  Massa,  Matera, 
Messina,  Milano,  Modena, 
Napoli,  Novara,  Nuoro,  Oris- 
tano,  Padova,  Palermo,  Parma, 
Pavia,  Perugia,  Pesaro,  Pescara, 
Piacenza,  Pisa,  Pistoia, 
Pordenone,  Potenza,  Ragusa, 
Ravenna,  Reggio  Calabria,  Reg- 
gie Emilia,  Rieti,  Roma,  Rovlgo, 
Salerno,  Sassari,  Savona,  Siena, 
Siracusa,  Sondrio,  Taranto, 
Teramo,  Terni,  Torino,  Trapani, 
Trento,  Treviso,  Trieste,  Udine, 
Varese,  Venezia,  Vercelli, 
Verona,  Vicenza,  Viterbq. 

Continued  on  page  tSO 
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for  the  famous  HAM-KEY*  and  KEYER! 


TM  trat^mark 


IV/C/i  anti'tip  bracket  even  a  hesvy- 
handed  key  pounder  cannot  tip.  AH  the 
fearures  of  the  Hlf-3, 

•  Debxe  straight  key 

•  Heavy  base  —  no  need  to  attach  to  desk 

•  Navy  type  knob 

00^3  sHield^d  cal»ee  w/plug  for  HK-3M  $3-95 
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95 


Model  HK*1 


[saddle 

CDi  shiekied  cable 

w  pkig  tw  MK  1        S4.49 


$2995 


Model  HK-2 


•  SarriL*  as  HK-l ,  Igss  bese 
fo'  incorporation  in  owm 


$1995 


Model 

HK-5A 

Electronic 
Keyer 


■  New  Cabinet  Color^-Koj^ed  lo 
m^ich  mo^l  modern  radio  equipjrient 

*  Serf  compJoimg  dots  and  dashes 

>  Cvnt3  8044  I  C        eJ^#%QE 
Keyef  Chip  ^^  J^^ 


mm 

Model  AT*B 

Anti-Tip 
Bracket 

Conw©m  any  HK  3 
to  HK'3M 

$299 

(VefHBd 


Model  HK-4 

CoinbrnalJon  of  HK-1   and 
HK'3 


$A^95 


CC-1/3shiekJedcaWe 
w/plygs  tor  KK-4        $7,95 


Order  to<l9y  direct  or  from  your  favorite  dealer    •     Add  $2.00  shipping  &  handling  per  unit  (USA)  Same  day  shipment 


JUST  DIAL 

a340  OLIVE  8LV0 
Pi"   90X28?"'" 


1-800-325-3636 


TOLL  FREE 

ST  LOUIS  MO  ^H2 

63132 


NEW  MFJ-410  "Professor  Morse"  lets  you  .  .  . 

COPY  CW  FASTER  AND  UPGRADE  QUICKER 

NEW  MFJ  Random  Code  Generator/Keyer  sends  unlimited  random  code 
in  random  groups  for  practice.  Never  repeats  same  sequence.  Tailor 
level  to  your  ability.  Vary  speed  5  to  50  WPM.  Vary  spacing  between 
characters.  Speed  Meter.  Full  Feature  Keyer.    SMdm  unHmued  random  cod: 

'  Never  repeats  same  sequence. 

Tailor  Imvml  to  your  mbilftTf, 
Vmtf  tpood  8-SO  WPM. 
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^M52 


Copy  code  faster  and  upgrade  quicker.  Now  you 
can  tailof  the  Fevel  ot  code  practice  to  your  eTcact 
Reeds.  Practfce  copymg  code  anywhere  and  any- 
time you  have  a  spare  moment.  Practice  at  home, 
in  bed.  driving  to  work^  dunng  lunch,  etc. 

The  new  MFJ-410  "Professor  Morse"  is  a 
computer  like  random  code  generator  and  keyer 
thai  sends  an  unlimited  supply  of  precision  Morse 
Coda  in  random  groups. 

n  never  repeats  the  lame  sequence  so  you 
can't  memorise  it  like  code  tapes. 

Vary  speed  5-50  WPM  and  read  on  speed  meter 

Vary  spacing  between  characters  and  charac- 
ter groups  (for  example,  copy  5  WPM  with  13 
WPM  characlers]  to  give  proper  character  sound 
at  low  speed 

Select  alphabetic  oniy  or  atphanumenc  plus  tmK- 


tuation  (penod.  comma.  Question,  slash,  double  das^) 
Tone    conlroL    Roim   filffng    volyme.    Built-in 

speaker  Ideal  for  classroom  leaching.  Earphone 

lack  (2.5  mm)  for  private  listeninq. 
Uses  11 Q  VAC,  or  9-18  VDC.  or  4-C  cells  (for 

portable  use).  Optional  cable  for  car  cigarette  light- 

er  ($3.00).  6x2x6  inches. 

BuJIMn  fun  feature  keyer.  Volume,  speed,  in 

ternal  tone  and  weight  controls.  Weight  control 

adjusts  dot-dash  space  ratio;  makes  your  signal 

distinctive  to  penetrate  ORM.  Speed  meter  works 

for  keyer.  too.  Tune  switch  keys  transmitter  tor 

tuning.  Reliable  solid  state 

keying:  grid  block,  cattiode, 

solid  state  rigs.  OPTIONAL 

BENCHER  IAMBIC  PAODLE. 

Dot  and  dash  paddies  have  fully  adjustable  ten- 


sion arid  spacing.  Heavy  base  with  no n  slip  rub^ 
her  feel  eliminates  "walking".  S39.9&. 

Order  frgm  MFJ  and  (ry  it  —  no  abligation.  II 
not  delighted,  return  it  within  30  days  for  refund 
(less  shipping).  One  v^r  unconditional  Quarantee> 

Older  loday.  Call  toll  free  SOD  647-1800  Charge 
VISA,  MC  or  maif  check,  money  order  for  $149.95 
plus  $3.00  shipping  tor  MFJ-410  and/or  $39.95 
plus  $3.00  shipping  for  Bencher  paddfe. 


CALL  TOLL  FREE  . . .   800-647-1800 


Call  601-323-5869  for  technical  information, 
order/repair  status.  Also  call  601-323  5869  out- 
side continental  USA  and  in  Mississippi. 

MFJ  ENTERPRISES,  INC. 

BOX  494,  MfSSISSim  STATE,  MS  39762 
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Confesfs 


Robert  Baker  WB2GFE 
15  Windsor  Dr. 
Atco  N J  08004 

More  and  more  announce- 
ments afe  arriving  loo  late  for  m- 
clusion  in  the  contest  calendar. 
Material  for  this  Febfuary  issue 
had  to  be  received  at  my  QTH  no 
later  than  November  25th. 
Please  send  material  as  early  as 
possible  and  send  it  directly  to 
my  home  QTH  as  shown.  Send- 
Ing  information  via  Peter- 
borough only  delays  delivery  as 
it  has  to  be  torwarded  to  me.  If 
you  are  still  working  on  the  con- 
test rules  but  have  decided  on  a 
date,  send  me  a  quick  note  so  I 
can  at  Jeast  ilst  the  date  as  early 
as  possible.  I  continually  try  to 
list  contest  dates  as  far  in  ad- 
vance as  possible  to  help  avoid 
too  many  contests  being  sched- 
uled on  the  same  dates, 

CWSP  INTERNATIONAL  DX 

COMPETITION 

Starts:  0000  GMT  Saturday, 

February  2 

Endd:  2400  GMT  Sunday, 

February  3 

Amateurs  throughout  the 
world  are  invited  to  participate 
in  this  annual  event  Entry  class- 
es include  single-operator  and 
multi-operator  (only  club  sta- 
tions, single  transmitter),  all- 
band  only.  Ail  contacts  must  be 
on  CW. 


1980  International 
SSTV  Contest 

See  page  1771 


EXCHANGE; 

RST  and  QSO  number  start- 
ing  with  00 1  CWSP  members 
will   add   '7CWSP"  alter  the 
report. 
SCORiNG: 

QSOs  within  the  same  coun- 
try count  for  multipliers  only;  no 
QSO  points  are  given.  QSOs 
with  other  countries  in  the  same 
continent  count  1  point  per 
QSO.  QSOs  with  other  con- 
tinents are  3  points.  Multipliers 
are  given  for  each  ARRL  DXCC 
country  and  for  each  Brazilian 
prefix  (PY1,  PT7,  PS8,  etc.). 
Countries  and  prefixes  count 
only  once  regardless  of  band. 
Final  score  is  the  sum  of  all  QSO 
points  from  atl  bands  times  the 
final  multiplier. 
AWARDS: 

First  place  in  the  world  will 
receive  a  cup  and  award.  First 
place  in  each  continent  will 
receive  a  medal  and  an  award. 
Awards  will  also  be  issued  to 
first  place  in  each  country, 
CWSP  members,  and  clubs. 
ENTRtES: 

Logs  must  contain  times  In 
GMT,  worked  station,  exchange, 


Calendar 


Feb  MO 

Feb  2-3 

Feb  2-4 

Feb  9^1 0 

Feb  16-17 

Feb  23-24 

Feb  23-25 

Mar  1-2 

Mar  S-9 

Mar  9*10 

Mar  22-24 

Mar  29-30 

Apr&7 

Apr19-20 

Apr  26  27 

May  17-18 

June  28-20 

Sept  13-15 

ARRL  Novice  Roundup 

South  Carolina  QSO  Party 

CWSP  International  OX  Competition 

Marconi  International  DX  Contest  -  Phone 

New  Hampshire  QSO  Party 

QCWA  QSO  Party -CW 

Two  Land  QSO  Party 

PA9  Contest 

ARRL  DX  Competition -CW 

French  Contest  -  Phone 

Vermont  QSO  Party 

ARRL  DX  Competition -Phone 

QCWA  QSO  Party -Phone 

Europe  and  Africa  RTTY  Giant  Flash 

BARTG  Spring  RTTY  Contest 

YL  international  SSBars  QSO  Party -CW 

QRP  ARC  International  QSO  Party 

YL  international  SSBers  QSO  Party 

Helvetia  Contest 

Florida  QSO  Party 

ARRL  Field  Day 

Washington  State  QSO  Party 


multipliers,  and  points  per  band. 
Logs  and  summary  must  be 
maited  no  later  than  March  15th 
to:  CWSP  Contest  Committee, 
Caixa  Postal  15098,  Sao  Paulo, 
Brazil. 


SOUTH  CAROLINA  QSO  PARTY 

Starts:  1800  GMT  Saturday, 

February  2 

Ends:  2400  GMT  Sunday 

February  3 

Sponsored  by  WA4SJS, 
N4AK0,  and  WA4YUU;  all  ama- 
teurs are  invited  to  partici- 
pate. The  same  station  may  be 
worked  on  each  band  and  mode 
and  SC  stations  may  worK  other 
in-state  stations*  Novices  and 
Technicians  must  sign  /N  or  fJ 
to  identify  their  class. 
EXCHANGE: 

RS(T)  and   state,   province, 
country,  or  SC  county. 
FREQUENCIES: 

Phone -3980,    7280,    14280, 
21380,  28580. 

CW-3550,  3710,  7050,  7110, 
14050,    21050,    21110,    28050, 


281 10. 

No   repeater  contacts 
allowed. 


are 


SCORING: 

SO  stations  scofe  one  point 
per  QSO  and  two  points  for 
QSOs  with  Novices  or  Techni- 
cians. Final  score  is  the  QSO 
points  times  the  sum  of  SC 
counties,  states,  provinces,  and 
DX  countries  worked.  For  all 
others,  score  one  point  per  SC 
QSO  and  two  points  per  SC  Nov- 
ice or  Technician  QSO.  Multiply 
total  QSO  points  by  the  total 
number  of  SC  counties  worked 
(46  maximum). 

ENTRIES  AND  AWARDS: 

Certificates  to  top-scoring 
stations  in  each  SC  county, 
state,  province,  and  DX  country. 
Also  to  Novice  and  Technician 
winners  in  each  SC  county  and 
US  slate.  Include  a  summary 
sheet  with  your  entry  showing 
the  scoring  and  other  infofma- 
tion.  Logs  must  be  mailed  by 

Continued  on  page  J43 


Results 

RESULTS  OF  THE  H26  CONTEST,  1979 


European  Scores 

SWL 

C31QA 

60 

BRS  32525                29160 

DK7XS 

30885 

Non~European  Scores 

DM3PQ0 

31680 

K9PNT/DU2                  576 

EA7ALG 

8103 

EA8TY                            864 

F9KP 

24338 

HS1ABD                     2394 

G4FDC 

13050 

JAlADNf                      5766 

GD4GWQ 

1440 

KP4V                            5202 

GI4GDV 

612 

LU2DPW                       504 

GM4FSA 

780 

OA4ZP                         1242 

GW3INW 

5445 

ODSLX                            60 

HA3KNA 

13680 

PY1B0A                     2205 

I2LVN 

45 

UK9HAC                    24300 

LA9HW 

9768 

UD6DHC                     2592 

LZ1XL 

17820 

UHSBO                         240 

0E1DSA/3 

31590 

UJ8JCQ                        231 

0H2DW 

21924 

UL7MAR                    30246 

0K3KAG 

27216 

Ur^BMBN                     210© 

0N7YD 

7425 

VE2FGL                    10209 

0Z7SAC 

2964 

VE3DMC                     7437 

PA2TMS 

7200 

V01AW                       4059 

SMOCCE 

17493 

VK2BAG                     1254 

SP9PDF 

9717 

NINA                       16983 

UK3ACR 

31155 

K2SX                            351 

UA2FCB 

16524 

W3ARK                       7371 

UK5iBM 

37962 

W40EL                     17013 

UC2WA2 

6336 

W5EIJ                            330 

UP2SAW 

12600 

W6UA                          1581 

UQ2GEC 

3024 

K7CU                             495 

UR2RKS 

27 

W8DA                       13500 

Y03CR 

17490 

WOBMM                      1104 

YU2CRM 

11094 

YV10B                         1581 

4U1ITU 

63 

2L1AJU                       4455 
HB9BA/4X                10146 
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'^      OUTPERFORMS 

ALL  commercially 

available  tribanders 

AND  many  monoband 

systems,  too! 


KT-34  UPGRADE  KITS  AVAILABLE 

WRITE  FOR  COMPLETE  DETAILS  OR 
SEE  YOUR  LOCAL  KLM  DEALER 


KLM's  KT-34X 

20, 1 5,  &  10M  -  FOR  THE  MATURE  HAM  ONLY 


KLM     17025  LAUREL   RD.,    MORGAN   HILL,  CA  95037,    (408)  779-7363 


u'K* 


New  2  Meter  Avanti 


GLASS 


•     • 


le  Antenna 


Mounts  on  glass  —  no 

•  RdCdIvds  and  transmits  through  glass. 

•  Superior  performance  equivalent  to  5/8  wrava, 

•  Superior  radiation  full  Omni- Di  recti  on  ol» 

It's  easy  to  install  —  No  holes  to  drill,  no  magnet  to 
scratch  the  paint,  no  clamps.  Uses  an  especially 
developed  epoxy  adhesive  that  secures  antenna  to  win- 
dow like  a  1/4'  bolt.  The  capacity  coupling  box  is 
simply  attached  vH^th  a  special  adhesive  tape  to  inside  of 
window.  Worried  about  crimping  or  corroding  coaxial 
cables?  It's  all  inside  and  out  of  sight, 

AH  1S1,3G  SPECIFICATIONS 
Gatn  E  qu  ■  vatent  to  5^  wafve 

2  meter  V  S  W  fl  Band  Width  Better  than  1  5:1 

Maximym  power  tSO 

NominaMiTkpedance  50  Ohms 

Chrome  ptaled:  casting.  Stainless  Sttei  hardware.  Swivel  whip  tnildcf 
Height  33" 

Pertormance  and  Mechanical  Paiertt^  Pendinig 

Buy  one  from  your  nearest  AVANTI  dealer.  If 
your  dealer  does  not  have  one  in  stock,  have  him 
call  the  following  toll  free  number  and  we  will 
ship  him  one  within  24  hours: 

(800)  323-9429 


AMQLE 

I  ADJUST M EWT- 


C*PAC<TV 

COUPLING 

SOK 


Sea  Avantrs  other  new  amateur  mobile  and  base 
antennas.  Write  for  new  catalog  today. 

Send  504  for  handling  and  poslage. 


^^A93 


wj^n^V  antennas  1 
^1  /j 


Avanti  Research  and  Development,  Inc. 
if^      340  Stewart  Ave.,  Addison,  iL  60101 
1979    In  Canada:  Lenbrook  Ind..  Scarborough.  Ontario  MIH  IH5 


t^  Readef  Scnftce^S^e  p^ge  t 79 
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/Microcomputer 
Interfacing 


Jonathan  A,  Titus 
Christopher  A.  Titus 
David  G:  Larsen 
Peter  R.  Rony 

Since  microprocessors  like 
the  0080  and  6800  do  not  have 
multipiiC3tion  and  division  in- 
structions, subroutines  (that 
contain  addition  and  subtrac- 
tion tnstruQttons)  must  be  writ* 
ten  to  pert  Of  m  these  opera- 
tions. A  typical  paper  and-pen- 
cil  decJmai  and  binary  multipit- 
cation  for  two  different  sets  of 
iiumDers  is  shown  in  Fig,  1. 

As  you  can  see,  the  "mechan- 
ics'' of  multiplication  are  very 
similar  in  these  two  examples. 
As  the  multiplicand  is  multi- 
plied by  larger  and  larger 
powers  of  ten  or  powers  of  two, 
the  result  of  the  multiplication 
has  to  be  shifted  to  the  left  by 
one,  to  increase  the  signifi* 
cance  of  the  result.  For  in- 
stance, when  1024  is  multiplied 
by  the  9  in  596,  the  result  {921 6> 
is  shifted  to  the  left  by  one 
place,  because  the  multiplica^ 
tion  is  really  90  x  1024  and  the 
result  is  realty  92,160. 

To  multiply  two  binary  num- 
bers, the  B080  must  examine 
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OOlQOl 10 

%  5^6 
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n\hQ 
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siinoo 
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&la:l[^ 

miOQUfiooa 

OOIOOI 100000 

wo&aomfN^iimj 

OOMDOOOC^ff^WTV 

*  QOfKmOOOSDOOn&O 

OOQOIOOOOOCKWIO 

the  multiplier,  a  bit  at  a  time.  If 
the  bit  is  a  logic  one,  the 
multiplicand  is  added  to  the 
partial  sum  (inttialiy  zero).  If  the 
bit  examined  is  a  logic  zero, 
then  the  multiplicand  is  not 
added  to  the  partial  sum. 
Regardless  of  whether  or  not 
that  addition  laKes  place,  the 
partial  sum  must  be  shifted  one 
bit  position,  after  each  bit  in  the 
multiplier  Is  examined. 

To  Keep  the  80B0  multi plica* 
tion  software  example  (Exam- 
ple 1)  as  simple  as  possible,  we 
will  write  a  subroutine  that 
multiplies  two  eight-bit  num» 
bers.  These  two  numbers  must 
be  stored  In  the  8080's  D  and  E 
registers  and  the  16-bit  result 
will  be  stored  in  registers  B  and 
C  (register  pair  B).  When  the 
MP8a  subroutine  is  called,  reg- 
ister pair  B  is  cleared  because 
it  will  be  used  to  store  the  par- 
tial sum  and  finally  (he  16^bit 
result  of  the  multiplication.  The 
L  register  is  loaded  with  the 
number  of  bits  in  the  muUiplier, 
octal  010,  hexadecimal  08,  or 
decimal  8.  At  NXTBIT.  the 
multiplier  that  is  contained  in 
register  D  is  moved  to  register 
A,  shifted  once  to  the  right,  and 
saved  back  in  register  D.  These 
instructions  shift  a  single  bit  of 
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Fig.  T.  Decimal  and  binary  mul- 
tiplication examples. 


Fig.  2.  A  binary  division  exam- 
ple. 


the  mutiplier  into  the  carry,  so 
that  the  state  of  the  bit  (logic 
one  or  logic  zero)  can  be  tested 
with  software  Instnjctions. 

If  the  state  of  the  carry  after 
the  shift  is  a  logic  zero,  this 
means  that  the  multiplicand  is 
not  added  to  the  partial  sum,  so 
the  JMP  to  NOADO  (NO  ADO 
ilion)  is  executed.  If  the  carry  is 
a  logic  one,  the  JMP  to  NOADD 
is  not  executed.  Instead,  the 
multiplicand,  contained  in  the 
E  register,  is  added  to  the  par* 
tial  sum  which  is  contained  in 
register  pair  B. 

At  NOADD,  the  I6*bit  number 
contained  in  register  pair  B  is 
shifted  to  the  right  by  one  bit 
position.  The  multiplier's  bit 
count,  which  Is  contained  in  the 
L  regtsler ,  is  then  decremented 
by  one.  When  this  bit  count  is 
decremented  to  zero,  the  8080 
will  return  from  the  MP8e  sub- 
routine, with  the  16-bit  result  of 
the  multiplication  in  register 
pair  B.  if  the  bit  count  Is  non- 
zero, the  JMP  to  NXTBIT  is  ex- 
ecuted, so  that  another  bit  in 
the  multiplier  can  be  tested  and 
any  additions  performed. 

The  multiplication  of  the  two 
eight-bit  binary  numbers  was 
performed  by  an  add  and  shift 
algorithm.  Binary  division  can 
be  performed  by  a  subtract  and 
shift  algorithm.  An  example  of 
binary  division  is  shown  in  Fig. 
2.  Binary  division  is  more  com- 
plex than  binary  multiplication. 
To  divide  two  binary  numbers, 
the  divisor  is  subtracted  from  a 
larger  portion  of  the  dividend, 
which  has  less  and  less  signifi- 
cance. If  the  divisor  is  larger 
than  the  part  of  the  dividend 
that  it  is  being  subtracted  from, 
a  borrow  occurs.  In  this  case, 
the  divisor  is  added  to  the 
result  of  the  subtraction  to 
"regenerate"  the  original  part 
of  the  dividend  that  was  being 


tested.  A  zero  is  then  entered  in 
the  quotient  for  the  bit  position 
being  tested.  If  no  borrow  oc- 
curs when  the  subtraction  is 
performed,  the  result  of  the 
subtraction  is  used  as  the  new 
partial  dividend  and  a  one  is 
entered  into  the  quotient  since 
the  divisor  was  successfully 
subtracted  from  the  dividend. 
The  subroutine  listed  in  Exam- 
ple 2  divides  the  content  of  the 
E  register  (the  dividend)  by  the 
eight-bit  content  of  the  D  reg- 
ister (the  dfvisofl  and  the  eight- 
bit  result  (the  quotient)  is  saved 
in  the  H  register  and  the  re- 
mamder  is  saved  in  the  C 
register. 

The  LXIH  instruction  In  the 
DIV86  subroutine  (Example  2) 
loads  the  number  of  bits  in  the 
divisor  (octal  010.  decimal  8)  in- 
to the  L  register  and  the  H  reg- 
ister  is  loaded  with  zero.  This  is 
done  because  the  H  register 
will  be  used  to  store  the  quo- 
tient. The  MVIC  instruction 
loads  the  C  register  with  zero. 
The  C  register  will  be  used  to 
store  the  partiai  dividend.  At 
NXTBIT,  the  dividend  is  shifted 
one  bit  to  the  right.  The  most- 
significant  bit  (MSB)  is  shifted 
into  the  carry  and  the  remain- 
ing bits  of  the  dividend  are 
saved  back  in  the  E  register. 
The  partial  dividend  in  register 
C  is  then  moved  to  register  A, 
and  the  bit  from  the  dividend  is 
shifted  from  the  carry  into  the 
least-significant  bit  (LSB)  of 
register  A.  The  SUBD  instruc- 
tion subtracts  the  divisor  from 
the  partial  dividend,  which  was 
in  the  A  register.  If  the  divisor  is 
subtracted  from  a  larger  or 
equal  number*  the  JMP  to 
NOADD  is  executed.  If  the 
divisor  is  greater  than  the  par- 
tial dividend,  a  borrow  occurs, 

Continued  on  page  14 1 
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/StT    TUL  nLGl^TLfl    Tftjn    THkT    WJLL    HdLli    Titl 
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/IF    Tilt    CAllkY    IS    Uj     kIIST    shift    THL 
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Exampfe  1.  An  eight-bit  by  eight-bit  multiplication  subroutine. 


Example  2.  An  eight-Pit  division  subroutine. 
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FACTORY  WIRED  500  MHz  •  1  PPM  TCXO  •  8  OrGITS 


99 


95 


Without  Battery  Capability 


119 


95 


Includes  ftechsrgvotilip 
Hatlery  Pftdl  vntf  AC*9 
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50  Hz  -  S12  WHz    FREQUENCY  COUNTER 


Two  BNC  inputs 

1  Meg  and 
50  Ohm  Input 

Factory  Wired 
and  Tested 

Made  in  USA 


-^  u 


n  n  n 
'  ^  u  u 


PBE 


•  50  Hz  to  512  MHz 

Compare  These  Features  and  You  Will  Buy  DSI 


•  8  Digits  Not  6  or  7  Digits 

•  1  PPM  TCXO  Not  1.5  PPM  -  10  PPM 


Resolution  1  Hz 
Resoiutlon  10  Hz 


50  MHz  Not  10  Hz 
450  MHz  Not  100  Hz 


FREQUENCY  COUNTER  STRAIGHT  TALK 


\erc  are  only  three  funt-tiofial  requtremenls  for  a  frequeney 
couiilcr;  L  Gnod  uL-t-tiracT  over  temperature  Z  ReRolutltm 
3,  SicnjiilivUy 

Good  at^curacy  over  leniperaittre.  CryMtal  ^jsclLJatcir^  drift  niih 
temperature  changcK,  TUtii  rhange  is  liipc-cified  in  parts  per  mil] ion 
(PFM).  The  5500  TCXO  (temperature  rompensatcfl  crystal  oscillator) 
hoJd»  an  accuracy  of  1  i'PM  from  17*  lo  40" G  This  rurrespDnds  lo  ±  450 
Hi  at  450  MH/,.  Counters  with  2  PPM  ac?curacy  would  read  lo  ±900  H^al 
'^i^  Mllx,  Counterii  with  10  FF\!  aceuraey  wouid  read  to  ii4500  Hz  and  no 

HrMotttiifm.  What  i§  the  value  of  the  leari!  Mi^ntf Irani  dl^t  displayed  if  A 
counter  with  10  Hz  reKolullon  would  disfiiay  146.52000  MHz  as  146.52000 
i,e.  with  the  la.Ht  digit  left  off.  A  counter  with  IDO  Hz  re<iolutJon  would 
display  146.5200.  The  5500  with  8  Digits  h  cjipalileof  re^ohing:  1  Hi  from 
50  Hx  to  50  MHi  and  10  !li  froin  SO  MHz  lo  SOO  Mf  b.  Counters  with  only 
7di^it^  ufiuallrcanonh  resotvc  tOHzloSO  MIlx  »m\  IOC  HztoSdOMFI/. 
The  above  cffectis.,  accumo'  and  resolution  are  rumulative.  E.'cample:  h 
en-digit  counter  wtlh  L5  PPM  nceuracy  reading  450  MHz  would  only 

»e  irciirate  lo  ^  675  IH  *  IW  Hi  {Imst  digit  error)  or  ±  T7S  Hi,  The  SSOO 
with  etghi  full  digits  and  I  PE^M  accuracy  would  be  accurate  to   *.  450  [l£ 

1 10  Hu  ilml  digit  error)  or  i  460  Hz  masLimum.  Not  had  for  $99,9^.  You 
really  need  that  eighth  digit  to  achieve  real  accuracy* 


I 


Sen3itiiity%  The  5500  requires  only  10-15  mv  of  i;igt>iii  lo  stabilize  and 
achieve  an  accurate  reading.  A  one  wall  haud-held  can  be  read  with 
accuracy  at  a  distance  of  15-20  ft,  from  the  counier  u»ing  the  T600 
antenna.  Counter!?  with  150  mv  denjiitivitT  witl  only  glabili^eat  distances 
of  leas  than  a  fooL 

The  uutHtauding  sensitivity  of  the  SSOO^  the  renull  of  its  unique 
engineering  design,  and  buill-in  preamp  asaureH  mtable.,  accurate 
readingii  evarv  lime  you  key  up  your  trans^mtlter. 

If  you  are  lired  of  receiving  a  plastic  bag  of  tfometlmes  surplua, 
Bometimefl  defective  material  only  to  spend  all  night  trying  to  sulder 
both  5ide£{  of  ihp  PC  Board  beranfic  I  he  manufacturer  chose  to  use  low 
cost  PC!  Boardfi  without  piaterj-ihru  holeic  if  you  rhuj^e  a  kit  because  you 
only  bud|Eeted  a  hundred  dollars  for  a  frequency  eounlen  then  the  DSI 
5500  Counter  is  theanBwer.  It  iii  lOO't  factory  a!<J<emhled  and  tested.  DSI 
striven  to  purchase  the  highest  quality,  prime  materials  impo&ing  the 
most  rtporouH  quality  requireaieni*  possible.  Every  PC  Board  that  DSI 
manufacturer  b  plated -thru  Milder  re*  flowed,  and  100^  factory  fl 
assembled,  tested  and  burned*in  in  the  USA,  H«i^uring  yean  of  trouble- 
free  service.  DSI  has  worked  bard  to  achieve  our  worldwide  repulaiion 
fur  the  be^i  price  lo  quality  feature!^  ratio  in  the  industry.  DSFs  5500  now  I 
Rtakeii  il  possible  to  buy  a  lOO'?^  factory  assembled  accurate  d'digil 
frequency  counter  for  under  1100.00.  Buy  quality  —  Buy  performance 
—  Buy  co«t  effecli%ene9S  —  Buy  DSL 
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taCALL  600-8S4-2Q49         CALiFORNIA  REStDENTS  CALL  800-542-6253   M 
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PHc« 

R«qy«ncv  Rftnga 

Accuracy  Ov«r 

T«lll{Wf*lMV* 

SENsmvinr                           ! 

Nmnbaf  of 

PtSWHf  RK|UfrBIIWlta 

size 
M          W 

D 

too  Hi  -  29  MHi 

5a-2iOMH3 

5500 

S99.95      ; 

J0H2-5t2MHz 

1            TCXO 
t  PPM  17*  -40*C 

10-  15  MV 

10-  15  MV 

15-  50  MV 

8 

> a 

'115  VAC  or 
8-2  -  14.5  VDC 

Ti"    X   5"    X 

5V^** 

5500  wlrad  fictofy  tmm^fl-iri  1  year  limited  wafTartly.  Ptwms 
anff/or  speciffcattofis  subjed  to  cwige  wilfiout  nobce 

TEHiyiS:  MC  '  VISA  -  A£  -  Cfie<:k  -  MO  -COO.  m  US.  FufUJt. 
PleB»ft  add  10^  to  a  m&stimutrt  at  $10  00  tor  shipping.  I^andiing 
and  insurance  Orders  outride  of  USA  &  Canada.  pFeasa  add 
$20.00  iidd^tionat  ta  cov^r  air  drtipmeni  California  rasldants 
add  6%  Snlefl  Jw*.. 


DSI  INSTRUMENTS,  INC 

9550  Chesapeake  Drive 

San  Diego.  CalHornla  92123 

(714)  505-8402 


With  AC-9  Adaplor  4 

5500  Wired .,,.,,.,. $99.95  , 

5500/W  55BA ,  119.95 

Includes  Rechargeable  NtCad  Battery  Pack       J 
and  AC  Adapter.  ^ 

T600  BNC  Antenna  ._,,_..•,...  7.95 
Aw"?  Aw  Aci3pier  *■*•••■«••««■•••  f  tifd 


New^  Products 


NEW  HF  MOBILE  ANTENNA 

Discoil  Corporation  has  In- 
tfoduced  a  new  t^tgti-pertor- 
mance  higti-frequency  mobiJe 
antenna  that  covers  a  frequency 
range  of  3.5  to  30  MHz  without 
changing  cotis  or  adjusting 
rods. 

The  DISCOIL  is  the  ffrst 
mobile  antenna  to  be  manufac- 
tured utilizing  aerodynamic 
design  principles  to  prevent  ex- 
cessive iaybaok  while  in  motioni 
reducing  detuning  effects  found 
In  conventional  mobile  anten- 
nas. The  "wing"  on  top  of  the 
coj]  acts  as  a  wing  on  an  air- 
craft, lending  to  hold  the  anten- 
na in  3  more  vertical  position. 
The  vertical  portion  of  the  anten* 
na  (the  coil)  acts  as  a  rudder 
reducing  sidewobbie.  The  wing 
also  acts  as  a  capacity  hat, 
reducing  the  amount  of  induc- 
tance required  in  the  coil,  in- 
creasmg  antenna  efficiency. 

The  2Vi-foot  circumference, 
plated,  printed  circuit  coil  is 
three  times  larger  than  any 
othef  commercially  available 
antenna  coil,  allowing  more  ac- 
tual radiation  from  the  coil 
itself. 

The  108"  overall  length, 
center-loaded  antenna  features 
stainless  steel  upper  and  lower 
sections  and  fits  any  standard 
3/8^24  antenna  mount. 

Factory-set  coil  taps  are  sup- 
plied for  the  center  of  15-,  20-j 
40'.  and  75'meter  phone  bands. 
Other  taps  are  easily  installed 
for  other  frequencies,  such  as 
MARS,  CAP.  etc.  Frequencies 
and  bands  are  simply  changed 
by  clipping  a  lead  to  the  pre* 


determined  tap. 

For  further  information,  write 
Dtscoil    Corporation,    PO   Box 
W76,   Brackettvtiie   TX   78832. 
Reader  Service  number  D75. 


INFO-TECH  M  200ETRI  MODE 

CONVERTER 

For  those  readers  who  are  not 
yet  aware  of  it,  there  is  a  revolu- 
tion going  on  in  non-voice  two- 
way  communications.  While 
hams  still  will  be  required  to  in- 
terpret Morse  code  reception  to 
pass  their  exams,  they  now  havS 
another  option  available  to  them 
for  on-air  operation. 

Automatic  Morse  senders 
and  readers  are  now  available 
as  an  operating  aid.  If  you  can 
type,  you  can  send  perfect  CW, 
and  if  you  can  read^  you  can 
copy  at  incredible  speeds!  At 
present,  there  are  two  classes  of 
instruments  available  to  accom* 
modate  this  luxury:  the  digital 
reader  and  the  video  converter. 

As  an  extra  bonus,  most  man* 
ufacturers  of  these  new  devices 
include  RTTY  capability  as  well. 
Info-Tech's  M-200E  is  a  luxurl* 
ous  example  of  just  how  much 
fun  RTTY  and  CW  can  be. 

The  flexible  f^-20QE  is  light- 
weight and  compact,  especially 
considering  its  enormous  versa- 
tility. SVa  inches  high,  9  Inches 
wide,  and  12  inches  deep,  the 
unit  weighs  a  scant  five  pounds! 
Power  consumption  is  20  Watts 
at  120  V  ac.  The  front  panel  is 
white  enamel  and  the  cabinet  is 
black;  bright  LEDs  signal  vari- 
ous status  conditions  during  ac* 
tual   operation.   An   internal 


CORRECTION 

The  Madison  Electron- 
ics ad  for  Belden  prod* 
ucts  which  appeared  in 
the  December  Essue  was 
incorrect.  Please  refer  to 
the  Madtson/Belden  ad 
elsewhere  in  this  issue 
for  the  correct  prices.  73 
apologizes  for  the  error. 


character  generator  provides  a 
full  alphanumeric  display  when 
used  with  any  standard  video 
monitor.  32  characters  par  line 
Is  standard;  72  is  available  at  ex- 
tra cost. 

In  our  lab  test,  we  fed  the 
M*200E  output  into  a  Radio 
Shack  TRS-80  video  monitor  (an 
Internal  connection  must  be 
made  to  this  monitor;  it  will  not 
take  video  directly  through  its 
Interface  cable).  Video  output  is 
a  5  X  7  matnx,  positive  {white  on 
black),  2.5'Volt  p-p  negative 
sync. 

For  those  operators  who  wish 
hard  copy,  loop  outputs  are  ac- 
cessible Oft  the  rear  apron  for  an 
ASCII  printer  or  for  conventional 
RTTY  teleprinter.  Automatic 
scrolling  (line  feed)  and  carriage 
return  are  featured. 

Morse  Reception 

For  those  of  us  whose  code 
speed  has  dwindled  over  the 
years,  the  M-200E  puts  us  up  at 
the  head  of  the  pack!  Speeds 
from  5  to  60  words  per  minute 
tand  higher  with  an  internal  ad- 
justment) are  automatically 
copied! 

For  receivers  without 
tuneable  bfo's,  a  rear-panel  Fine 
tuning  control  permits  CW  pitch 
adjustment  from  800  to  1200  Hz. 


The  passband  is  sharp,  so  re- 
ceiver stability  is  essential 

A  phase-locked  loop  sepa- 
rates the  actual  CW  note  from 
t>ackground  noise,  and  a  front- 
panel  LED  signals  the  operator 
when  the  signal  is  properly  ad* 
justed  within  the  passband. 

For  GW  operators  who  cant 
stand  noise,  there  is  an  input  for 
a  key  on  the  rear  apron  which 
allows  soundless  code  practice! 
While  the  CW  reader  portion  will 
allow  the  poor  band  conditions, 
it  demands  a  good  fist.  Erratic 
keying  will  be  displayed  as  in- 
valid characters. 

RTTY  Operation 

Perhaps  the  real  beauty  of  the 
M^200E  Is  its  RTTY  flexibility. 
Speeds  may  be  selectable  as  60, 
66.  75,  or  100  words  per  minute 
and  110  baud  ASCII.  RTTY  shift 
may  be  selected  as  170,  425,  or 
850  Hz.  Non-standard  shifts  may 
t>e  copied  by  straddle  tuning, 
utilizing  the  panel  meter  as  a 
tuning  indicator. 

While  proper  speed  selection 
may  be  determined  by  the  clas- 
sical trial  and  error  method  of 
switching  back  and  forth  until 
legible  copy  is  demodulated,  the 
M-200E  has  a  special  feature:  By 
simply  pressing  the  reset  button 
twice  in  succession,  correct 
speed  will  be  displayed  on  the 
monitor  (or  printer)! 

Audio  input  impedance  to  the 
tri-mode  converter  is  nominally 
lOCXI  Ohms;  it  will  perform  with 
Impedances  as  low  as  4  Ohms, 
however. 

Automatic  threshold  control 
may  be  selected  for  single-tone 
copy,  an  aid  to  non-standard 
RTTY  signals.  Hard  limiting  is 
also  available  to  preserve  error^ 

Continued  on  page  145 


New  HF  mot  He  antenna  from  DisootL 


info-Tech's  M-200E  tri-mode  converter. 
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AED  IS  OK 


Every  once  in  a  while,  some- 
one comes  along  wHh  an  idea  rn 
either  Kit  form  or  in  a  completely 
assembled  shape  Ihat  is  so 
unique  and  so  easy  for  the 
average  ham  to  understand  and 
assemble  that  some  mention 
should  be  made. 

I  am  writing  because  I  have 
just  put  together  the  standard 
kit  supplied  by  AED  Electronics, 
75Q  Lucerne  Road,  Montreal 
Quebec  H3R,  for  a  220- MHz  Mid- 
land digital  read-out  transceiver. 
The  instructions  are  simple  and 
straightforward.  The  circuit 
board  is  silk-screened  for  the 
components,  so  there  is  no  need 
to  be  an  electronics  engineer  to 
assemble  the  kit. 

When  I  turned  the  scanner  on, 
I  was  amazed  at  the  number  of 
repeaters  that  are  not  listed  in 
the  tKX3k  that  come  up  and  that  I 
now  know  are  available  to  me 
and  other  hams.  There  Is  no 
way,  without  the  scanner,  that 
you  could  find  these  repeaters 
without  a  lot  of  manual  manipy* 
iation  of  the  dials. 

I  might  add  that  the  scanner 
for  the  220-MHz  Midland  radio  is 
so  irigeniously  designed  that  it 
fits  into  a  compartment  as  if  it 
was  originally  equipped  by  the 
manufacturer.  The  price  for  It  in 
kit  form  is  less  than  half  of  other 
scanners  that  I  have  seen  on  the 
market. 

I  think  some  mention  should 
be  made  in  the  magazine  to  alert 
the  hams  to  this  very  unique  and 
usable  item. 

Martin  D.  Shapiro  WA3IFQ 
Philadelphia  PA 


OLYMPIC  QSLS 

The  amateurs  of  Franklin 
County  NY  will  be  distributing 
special  1980  Winter  Olympic 
QSL  cards  to  each  of  their  con- 
tacts for  a  period  before,  during, 
and  after  the  Olympics  in  Lake 
Placid  NY. 

The  cards  contain  the  primary 
Olympic   logo,   the   Franklin 


County  seal,  and  the  stanetanf 

QSL  information.  The  Franklin 
County  Legislatures  both  print- 
ed and  paid  for  the  cards.  Any- 
one that  would  like  more  infor- 
mation on  the  cacds  can  get  in 
touch  with  me. 

Shawn  D,  McGovem  KA2BSG 
117  Webster  Street 

Malone  NY  12953 


SSTV  DXCC 


Not  so  long  ago*  during  a  QSO 
when  i  told  you  I  was  getting 
within  sight  of  my  2x  SSTV 
DXCC,  you  asked  me  to  let  you 
know  when  this  did  happen  and 
to  send  you  my  photo  with  de- 
tails, etc. 

By  DXCC  Award  Authoriza- 
tion  dated  September  28.  1979, 1 
was  informed  that  I  had  t>een 
awarded  DXCC  Certificate  No>  3 
for  Two-Way   SSTV   contacts 


with  101  countries. 

The  significance  of  No.  3  is 
that  it  is  No,  3  in  the  world  and 
puts  me  automatically  on  the 
Honor  Roll  behind  W8YEK  with 
108  countries  and  G31AD  with 
101  countries,  Actuafly,  I  then 
had  103  countries  but  with  only 
101  confirmed;  since  then, 
AP2AD  has  sent  his  QSL  card 
and  ZK1AA  (June  5,  1979)  says 
his  QSL  is  in  the  direct  post! 

I  have  been  active  with  SSTV 
on  all  bands  from  QOm  to  2m 
since  November,  1972,  chiefly 
with  Rot>ot  equipment  starting 
with  their  70  monitor  and  80 
camera,  the  model  61  fast-scan 
monitor,  and,  for  the  last  two 
years,  the  400,  the  latter  with  UK 
modifications  designed  by 
G3UEU  and  03000. 

Rf  wise,  1  use  a  Heath  SB~401 
transmitter  and  303  receiver,  an 
AuteK  QF'1A  filter,  and  an 
58^220  to  either  a  TH6DXX  or 
40/80m  Lazy  H  at  56  ft  J  also  run 
an  FT-901  through  the  SB'220. 
2m  equipment  includes  an  FT- 
221 R  with  a  Lunar  rf-swrtched 
preamp  through  a  NAG  144XL 
linear  to  a  pair  of  16-elemenl 
Tonna  yagis  stacked  vertically 
above  the  TH6DXX  (at  58  ft  J. 
with  the  top  one  at  72  ft. 

Richard  Thurlow  G3WW 
March,  England 


GAG  ORDER 


In  the  November  issue  of  73 
Magazine,  there  were  two  letters 
pertaining  to  the  atrocious  op- 
eration on  the  Hurricane  Net 
during  the  time  hurricane  David 
was  approaching  the  US.  The 
letters  regenerated  the  disgust  I 
felt  while  t  also  was  monitoring 
the  net 

It  seems  to  me  that  the  blg< 
gest  violation  of  good  operating 
habits  was  that  many  radio  op- 
erators could  not  keep  their 
mouths  shut.  Whenever  an  In- 
terfering signal  appeared,  the 
many  unsolicited  comments 
that  followed  were  as  damaging 
to  the  net  operation  as  was  the 
deliberate  QRM.  In  time  of  emer- 
gency, no  station  should  trans- 
mit unless  called  upon  by  the 
net  control  operator. 

Obviously,  there  are  times 
when  the  control  station  cannot 
hear  ail  the  signals  on  the  net 
and,  in  such  cases*  the  informa- 
tion must  be  relayed.  But,  what  I 
heard  on  the  net  wasn't  a  case 
of  merely  relaying  information 
—  it  was  operators  who  insist  on 
getting  their  little  trivial  and 
redundant  comments  aired.  To 
such  operators,  I  say  ''Horse- 
feathers!"  Let  the  control  op- 
erators do  the  chatting. 

it  was  aiso  very  ridiculous  to 
hear  the  continual  inquiries  for 
weather  data.  Instead  of  calling 
for  the  weather  Information^  sta- 
tions  on  the  net  should  monitor 
the  circuit  and  allow  the  control 
station  to  repeat  the  data  at 
reasonable  intervals*  thus  allow- 
ing the  net  to  be  clear  for  more 
important  traffic. 

To  the  net  control  operators: 
You  did  a  great  job  under  condi- 
tions that  were,  at  times,  un- 
bearable and  unnecessary,  I 
hope^  In  the  future,  we  in  the 
amateur  radio  community  will 
be  more  considerate  and  try  to 
cooperate  so  that  not  only  will 
emergency  conditions  be  man* 
aged  efficiently,  but  also  so 
amateur  radio  will  not  be  de- 
graded. 

Bill  Ferns  K1WF 
Chatham  MA 


MEDICAL  ADVICE 


Richard  ThuriQW  G3WW, 


Memorial  Hospital  Medical 
Center  is  an  850  bed  facility 
located  in  Long  Beach,  Califor- 
nia* on  the  Pacific  Ocean.  Know- 

Continued  on  page  152 
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Leaky  Lines 


Dave  Mann  K2AGZ 
3  Daniel  Lane 
Hinnehn  NJ  07405 

Many  who  have  been  licensed 
tor  years  fail  to  realize  that  some 
of  our  number^  being  inexperi- 
enced, need  some  patience  and 
understanding.  And  H  is  up  to  us 
to  provide  it.  If  we  dig  down  into 
those  long-forgolten  crevices  of 
memory,  we  will  undoubtedly 
discover,  each  and  every  one  of 
us,  that  someone  once  gave  us 
encouragement,  way  back  when 
it  really  counted.  If  amateur 
radio  operators  constitute  a 
"fraternity,"  as  we  are  so  fond  of 
terming  it,  then  it  is  difficult  to 
account  for  some  attitudes  as 
expressed  on  the  ham  bands. 

We  proclaim  our  universal 
equality.  Ham  radio  brags  about 
the  fact  that  it  is  so  democratic; 
ttiere  are  no  aristocrats.  Oh,  to 
be  sura,  there  are  some  of  us 
who  possess  wealth  and  fame. 
But,  on  the  air,  we  like  to  think  of 
ourselves  as  equals  who  are 
friendly  and  solicitous  of  each 
other.  King  Hussein  of  Jordan, 
JYl*  one  of  the  world's  most 
privileged  Individuals,  has  never 
been  heard  to  push  his  weight 
around  on  the  bands,  lording  it 
over  just  plain  commoners.  Nei* 
ther  do  hundreds  of  others  like 
him  who  enjoy  the  advantages 
of  position  and  affluence. 

But  there  are  some  hams  who 
delude  themselves  with  a  totally 
alien  concept.  They  regard  new- 
comers not  as  colleagues  in  a 
common  enterprise,  but  as  in- 
terlopers and  out  landers.  They 
refer  to  t^ieir  inexperience  as 
one  might  speak  of  leprosy. 
They  lose  no  opportunity  to  treat 
them  with  contempt  and  open 
hostility,  and,  In  so  doing,  they 
reflect  poorly  on  all  of  us. 

There  used  to  be  one  of  these 
self-styted  aristocrats  who 
would  call  CO  In  the  following 
obnoxious  manner:  "Hello  CQ, 
CQ,  CQ.  No  As,  no  Bs.  no  kids, 
no  tids,  no  space  cadets/'  And 
he  would  sign  his  call  (two  let- 
ters, of  course).  His  feputatton 
was  anything  but  enviable;  he 
made  quite  a  name  for  himsetf 
as  some  sort  of  a  nut  and  in- 
stead of  the  approbation  and 
respect  he  thought  himself  en- 
titled to,  he  earned' nothing  but 
disdain  and  the  reputation  of  a 
latter-day  Ebenezer  Scrooge. 

Hjs  disciples  are  still  among 
us.  They  constantly  berate 


others  with  deprecatory  refer- 
ences to  C8  and  some  even  re- 
sort to  the  foulest  language. 
They  show  no  patience  toward 
others  and,  undoubtedly,  cause 
much  pain  and  embarrassment. 

New  amateurs  have  a  right  to 
expect  fairness.  According  to 
the  terms  of  their  class  of  li- 
cense, they  are  entitled  to  no 
less  than  others,  and  have  a 
right  to  be  properly  indignant 
when  they  are  denied  common 
courtesy  by  those  who  have  an 
exaggerated  sense  of  their  own 
importance. 

Just  to  demonstrate  how  hypn 
ocrittcal  some  guys  are.  I'd  Wke 
to  recount  a  recent  incident. 

There  are  thousands  of  DX 
chasers  who  would  give  their 
eyeteeth  for  a  crack  at  a  5R8.  So 
when  one  of  these  elusive  sta- 
tions showed  up  on  20  meters 
recently,  you  can  imagine  the 
excitement  it  generated.  H 
began  with  only  a  dozen  or  so 
stations  in  the  know,  but  the 
word  spread  quickly  to  the  hin- 
terland and,  before  long,  virtual- 
ly everyone  within  earshot  ar- 
rived on  the  frequency. 

Things  were  cool;  no  one 
wanted  things  to  get  out  of  con- 
trol, for  experience  clearly 
demonstrates  that  if  there  is 
anything  that  will  drive  a  rare  DX 
station  away,  it  is  one  of  those 
bedlams  where  you  can't  even 
hear  yourself  think.  Everyone  on 
the  frequency  was  circumspect 
in  his  behavior,  that  is,  ev- 
erybody except  a  certain  moron 
in  South  Carolina  whose  caff 
sign  1  won't  repeat,  merely  in  the 
interest  of  avoiding  becoming 
involved  in  lynching  or  a  tar-and- 
feather  party. 

The  operator  of  5R8TV  re- 
quested that  someone  take  a 
list  so  that  he  could  work  as 
many  contacts  as  possible  in 
the  limited  time  available.  The 
moment  a  list  was  mentioned, 
the  4th-district  idiot  began  an- 
nouncinp  his  pronuncian>ento. 
You  would  have  thought  that  he 
was  speaking  from  Mount  Si- 
nai—all the  righteous  indigna- 
tion burst  forth  from  his  rotten 
mouth  like  lava  from  a  volcano. 
He  fulminated  loud  and  long, 
pojemiclzed  like  a  filibustering 
politician,  and  rent  the  air  blue 
with  invectives. 

The  others  on  the  frequency 
were  unable  to  hear  anything, 
and  you  can  imagine  what  this 


sounded  like  in  Malagasy. 
SRSTV  left  for  parts  unknown, 
leaving  the  frequency  to  the  im- 
becile* And  the  hopes  of  hun- 
dreds  of  DXers  bit  the  dust! 

About  a  week  later,  it  became 
known  that  Juergen  TN0HL  was 
about  to  work  some  Americans 
on  either  10  or  15  meters.  A 
German  speaking  W9  and  a  few 
others  from  various  call  areas 
were  slated  to  assist  in  the 
operation  and  alt  others  were 
admonished  to  be  on  their  good 
behavior,  since  this  DX  operator 
is  known  to  be  strongly  opposed 
to  boisterous  pileups  and  would 
probably  leave  at  the  first  sign 
of  disorder. 

On  the  first  day,  things  went 
perfectly.  Several  stations 
worked  the  TN  (including 
K2AGZ-how  lucky  can  1  get?), 
and  there  was  fine  cooperation 
from  all  on  the  frequency*  So 
much  so  that  Juergen  told  Bill 
WB9TTM  that  he  had  enjoyed 
the  experience  and  intended  to 
come  back.  It  was  clear  that  If 
decorum  could  be  maintained, 
he  would  come  on  a  regular  ba- 
sis, and  since  he  is  scheduled  to 
remain  in  TN  land  until  next 
June,  this  would  mean  that  all  of 
us  woutd  get  a  shot  at  this  elu- 
sive country. 

Weil,  what  do  you  think  hap- 
pened next? 

The  very  jerk  who  had  ma- 
ligned list  operations  so  vicious- 
ly and  had  created  all  the  chaos 
which  chased  the  5R8  away  was 
heard  trying  to  get  on  the  list  for 
Juergen!  Imagine,  this  hypo- 
crite who  was  so  opposed  to 
lists  was  not  above  attempting 
to  get  on  one  of  them-  It  was 
clear  that  this  dogmatic  opposi- 
tion did  not  apply  when  it  came 
to  a  prefix  that  he  needed  for 
himself.  He  was  only  against 
lists  for  other  people. 

His  arrant  hypocrisy  angered 
all  who  had  heard  his  prior  dia- 
tritw.  Many  of  them  said  that 
even  if  they  had  made  the  list, 
they  would  rather  pass  up  the 
contact  than  remain  on  the 


same  frequency  with  this  boor. 
Several  stated  that  if  Juergen 
had  shown  up  (which  he  didn*t), 
they  would  have  seen  to  it  that 
the  South  Carolina  lid  would 
never  have  been  permitted  to 
hear  his  signal  report  from  TN- 
land.  I  can't  say  that  I  t>lame 
them  a  bit. 

Someone  ought  to  circulate 
the  idea  that  anyone  who  can 
identify  such  a  creep  (and  there 
are  many  who  make  speeches 
without  identifying  themselves) 
ought  to  be  urged  to  divulge  his 
identity  and  thus  expose  his 
stupidity.  Maybe  that  would 
help  to  rid  us  of  all  the  self- 
appointed  policemen  and  moni- 
tors who  are  forever  parking 
themselves  on  the  frequencies 
of  DX  stations  so  they  can  issue 
their  orders  and  comments  to 
everyt>ody  else.  I  don't  know 
what  makes  these  jerks  feel  that 
they  have  a  right  to  act  as  super* 
visors,  but  there  is  a  hard  core  of 
such  lunatics  who  systematical- 
ly show  up. 

It  would  be  nice  If  a  volunteer 
goon  squad  went  around  the 
countryside  sticking  pins  into 
their  coax  cables.  Better  still, 
why  doesn't  one  of  those  bril- 
liant young  geniuses  with  all  the 
solid-state  savvy  design  a  cir- 
cult  that  will  send  a  shot  of 
about  50  kW  right  into  the  tank 
circuit  of  such  offenders?  May- 
be it's  possible  to  construct  a 
sophisticated  rf  sniffer  that  can 
track  down  the  exact  location  of 
radio  pests,  follow  it  just  like 
one  of  those  heat-seeking 
missiles,  and  wipe  it  out. 

If  someone  were  to  come  up 
with  such  a  circuit,  I  know  about 
a  hundred  DXers  who  would  pay 
almost  anything  to  get  one.  In 
fact,  I'm  willing  to  buy  the  first 
one.  I  guarantee  you  that  a  cer- 
tain jackass  in  South  Carolina 
would  be  walking  around  with 
frizzled  hair-ends  and  singed 
eyebrows  if  ever  I  got  the 
chance  to  zap  him  with  a  shot  of 
rf?  Boy,  wouldn't  that  be  jUSt 
great  I 
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I  am  looking  for  manuals, 
schematics,  etc..  for  an  old 
Clough'Srengle  Type  CRA 
"Graphoscope."  I  would  be  hap- 
py to  cover  costs  of  mailing, 
copying,  etc.  Can  anybody 
help? 

Roy  Moses  WD5ICY 
2Q02  Cindy  Lane 
Denton  TX  76201 


I  wish  to  purchase  a  6-meter 
CW-AM-SS8  receiver  to  match 
my  Heathklt  HX-30  transmitter. 

I  also  would  like  to  convert  a 
Royce  640  SSB-AM  CB  trans- 
ceiver to  10  meters  and  need  rn- 
fo  and  a  schematic* 

Gordon  Juvell  WBUZSA 

1(}925  Monis  Ave.  5. 

Btoomington  MN  5S437 


36 


SIGNALCRAFTER  EVTRODUCES 

The  Most  Advanced  Automatic  Computing 

RF  Measuring  Instrument 
in  Amateur  Radio! 


1^ 


SIGNALCflAFTERSi  3b  |1 


MODEL  30 

This  new  Signalcrafters  SWR/Power  Meter  is  in  a  class  by  itself.  Signalcrafters  custom- 
designed  integrated  circuits  compute  SWR  automatically,  thus  eliminating  need  for  "set"  or 
"sensitivity*'  controls.  The  built-in  analog  computer  operates  over  the  power  range  of  only 
one  watt  to  several  kilowatts  with  unparalled  accuracy, Our  auto-ranging  feature  automati- 
cally selects  the  proper  range  of  0  to  20, 0  to  200.  or  0  to  2,000  watts  according  to  the  RF  level 
detected  on  the  transmission  line  and  indicates  the  proper  range  on  one  of  three  front  panel 
LED's.  The  operator  can  assume  manual  control  of  this  feature  by  selecting  one  of  the  three 
basic  ranges  on  the  front  panel  switches.  Two  large  taut-band  meters  indicate  forward 
power  and  SWR.  Complete  hands-off  operation!  The  amateur  may  also  choose  between 
either  average  or  peak  RF  power  Self-indicating  push  buttons  allow  selection  of  any  of  three 
antennas  or  a  dummy  load  when  used  with  external  12-volt  coaxial  relays  or  our  Model  50 
Antenna  Relay/Dummy  Load.  The  1.5  to  30  mhz  coupler  is  plug-in  mounted  on  the  rear 
apron  and  can  be  unplugged  and  remote-mounted  for  convenience.  The  attractive,  heavy- 
duty,  low  profile  metal  cabinet  complements  the  latest  transceiver  designs.  DC  output 
receptacles  supply  analog  voltages  that  track  the  meter  readings.  These  outputs  can  be 
used  to  control  many  different  accessories,  such  as  analog  to  digital  converters,  remote 
meters,  control  and  alarm  devices,  as  well  as  the  Signalcrafter  Model  40  Audio-Tuner  for 
the  blind  amateur.  Operates  from  110  volt  60  hz  AC.  Width:  8V2*  (216  mm).  Height: 4W'  (106 
mm).  Depth:  6"  (152  mm) , , .  $225,00 


m 


SIGNALCRAFTERS,  INC. 


*^S130 


V 


5460  Buena  Vista  Drive 

Shawnee  Mission,  Kansas  66205 

913/262-6565;  Telex:  42-4171 

All  Signalcrafters  products  are  designed,  engineered  and  produced  in  the  U.S.A. 
Prices  include  shipping  to  all  U.S.A.  —  VISA  and  Master  Charge  accepted. 

Kansas  residents  please  add  3V2  percent. 


masief  charge 


ViSA' 


i^  Rea<Jffe  SGiv*c€—see^  p^ge  179 
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INEXPENSIVELY  SUPERIOR 

The  DS2000KSR  is  the  lowest 
priced  RTTY  terminal  available 
with  these  advanced  features: 


TX/RX  operation  on  Baudot  and  ASCII  RTTY  plus  Morse  Code  (Morse  RX  optional) 

Integrated  keyboard  and  video  generator  allows  editing  of  transmit  text 

Full  24  line  by  72  characters  per  line  dfsplay 

Bright/dim  display  of  characters  differentiates  between  TX  and  RX  display 

Morse  receive  option  may  be  added  at  any  ti  me 

Sep?irate  CW  identification  key  for  RTTY  operation 

Status  line  on  top  of  screen  shows  terminal  operating  conditions 

Pretype  transmit  message  into  255  character  buffer;  edit  before  transmitting 

2  programmable  Here  Is"  messages 

Word-wrap-around  prevents  word  splftting  at  end  of  display  line 

Word  mode  allows  editing  of  text  to  be  transmitted 

Quick  Brown  Fox  and  RYRY  test  message  keys 

Small  size  metal  cabinet  gives  effective  RFI  shielding  frqm  transmitters 

Loop  compatible  RTTY  connections  and  plus  or  minus  CW  key  connections 

llOand  300  baud  ASCII 

45.50.57J4. 100  baud  Baudot 

1  -1 76  wpm  Morse  transmit 

1't75  wpm  optional  Morse  receive 

1 20/240  V.  50/60  Hz  power 

Internal  CWside^tone 

UnShift  On  Space  for  Baudot 

Keyboard  Operated  Switch 

SYNC  idle  for  RTTY 

One  year  warranty 


HAL  Communications  and 
amateur  radio  serving 
the  1980  Winter  Olympics 
through  W.O.R-A.N. 
(Winter  Olympics  Radio 
Amateur  Network) 


Write  or  gi¥e  us  a  cbIL  Well  be  gfad  to  send  you  our  new  RTTY  cafa/og. 


m 


HAL  COMMUNICATIONS  CORP 

Box  365 

Urbana,  Illinois  61801 

2173677373 


For  our  EuropeaTi  customers,  contact:  Richter  &  CO-  D3000 
Hannover  1  •  IE  C.  loterelco,  6816  Bissone/LugarKj  •  Radio 
snack  Ltd..  London  ^4W6  SAY  •  Erik  Torpdahl  Telecom.  OK  3660 
Stenlosa  Denmark 


DS2000  KSR $499.00 

ESM-914  Video  Monitor... $169.00 

MR2000 
Morse  receive  option.„-$159.00 
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RTTY  Loop 


Marc  /,  Leaver,  M.D.  WA3AJR 
4006  Winiee  Road 
RandatiBtown  MD  21 133 


In  our  continuing  efforts  to  in- 
form newiy-arrtved  RTTY  ad* 
diets  of  the  "stuff"  available  out 
there,  this  month^s  column  w^lt 
address  the  question  of  ma* 
chine  availabijity.  While  a  com- 
prehensive review  is  t>eyond  the 
scope  of  one  column,  I  hope  that 
readers  with  specific  problems 
might  find  some  useful  informa- 
tion herein. 

"Where  do  I  get  a  Teletype™ 
machine?"  Is  a  question  I  have 
heard  posed  more  times  than  I 
can  count.  There  are  surely 
several  sources  for  machines, 
not  ail  of  which  may  be  obvious 
to  the  newcomer.  First  of  all, 
open  a  mouth  1  Mal^e  it  known  In 
your  area  that  you  are  looking 
for  a  teleprinter.  Tell  the  guys  at 
the  club;  if  you  are  not  a  mem- 
ber—join! Maybe  there  is  a  local 
pub  or  store  where  hams  con- 
gregate. Sally  on  over  there 
when  the  crowd  Is  present  and 
ask  around-  You  never  know 
v^hat  is  sitting  In  someone's 
basement.  Okay,  you  say,  that's 
been  tried  and  it  is  strike  one; 
now  what?  Start  checking  the 
ads  on  local  store  bulletin 
boards  and  club  newsletters. 
Maybe  place  a  ''wanted"  ad 
yourself.  When  you  find  a  ma- 
chine for  sale,  try  to  find  a 
knowledgeable  person  to  look  at 
it  with  you,  to  be  sure  it  works 
and  all  that.  Then  haggle  a  bit 
for  price,  and  youVe  got  a  ma- 
chine. Whoops,  strike  two,  you 
say?  Well,  it's  ttme  to  start 
checking  the  ham  ads  in  nation- 
al magaiines  looking  for  some- 
thing reasonably  close  by  to 
look  at.  I  really  would  not  be  too 
keen  on  buying  a  '*plg*m-a- 
poke/*  that  is.  a  Model  35 
shipped  sight  unseen  from  Cali^ 
fornia,  unless  there  was  some 
assurance  that  the  machine 
was  worth  the  money.  But  that 
js  for  the  individuals  Involved  in 
the  transaction  to  work  out. 

Now,  there  may  t^e  one  more 


way  for  the  enterprising  in* 
dividual  to  get  a  machine  at  a 
reasonable  price.  It's  chancy, 
but  can  pay  off.  At  the  end  of 
most  metropolitan  newspaper 
classified  ad  sections  is  a  fist  of 
"auction  sales/'  These  usually 
are  companies  that  went  broke 
and  are  selling  off  their  inven* 
tories,  fixtures,  and  business 
machines  to  pay  oft  their  credi- 
tors. Now,  every  once  in  a  while, 
a  teleprinter  will  be  part  of  these 
sates.  Although  ASCII  ma* 
chines,  such  as  ASR-33/TELEX 
machines,  are  the  most  com- 
mon, you  never  know,  and  it 
does  not  hurt  to  have  one  more 
source.  Besides,  If  you  pick  up 
an  ASCII  machine  at  a  good 
price,  it  might  pay  to  convert 
Baudot  to  ASCII  to  use  the  ma- 
chine. When  ASCII  is  legal  on 
the  ham  bands,  you  would  be 
ready  to  go.  If  you  have  no  in- 
terest in  eight  bits  whatsoever, 
you  might  be  able  to  swap  with 
a  Baudot-owner-newly-turned- 
GOmputerrst, 

Now,  you  may  notice  that  I 
have  hot  said  too  much  about 
commercial  dealers.  There  is  a 
good  reason  for  that.  With  few 
exceptions,  and  they  really  are 
not  worth  mentioning,  no  dealer 
to  my  knowledge  has  shown  any 
ongoing  concern  for  the  ham 
market.  They  might  sell  you  a 
machine  now,  but  they  let  letters 
of  inquiry  and  complaint  sit 
around  for  a  few  months.  Their 
prices  tend  to  be  a  bit  higher 
than  buying  from  another  ham, 
although  they  tell  you  they  have 
"reconditioned"  the  machine.  I 
leave  it  to  you,  with  a  large 
"caveat/'  when  it  conies  to  deal- 
ing with  commercial  teleprinter 
firms. 

Next  month,  we  will  continue 
with  information  useful  to  the 
neo-RTTY-phyte  with  a  brief 
survey  of  some  terminal  units 
available:  assembled,  kit,  and 
scfounge-your-own-parts  ver* 

sions. 

Turning  to  the  lighter  side,  the 
winner  of  this  month's  HWf 
Loophole  award  is  the  ARRL  It 


FHOli  TU. 


seems,  in  an  effort  to  keep  all  of 
us  in  line,  OSr  for  October,  1979, 
carried  their  "annual  updated 
list  of  abbreviations,"  on  pages 
65-66,  to  "clip  out  for  easy  ref* 
erence/'  Trouble  is.  "RTTY"  is 
listed  as  meaning  "radiotele- 
phone/' Thanks  to  the  boys  in 
Newington  for  that  one! 

John  Bates  KA0CCD/8  noted 
with  interest  the  comments  on 
connecting  the  TS*820  to  run 
RTTY  with  most  ordinary  de- 
modulators. Fig.  1  IS  the  circuit 
John  has  been  using  to  connect 
his  TS-180S  to  a  Fiesher  TU^IZO. 
Using  a  4N25  optoisolator,  John 
is  able  to  use  the  TTL  level  out- 
put of  the  TU  to  key  the  transmit- 
ter.  This  should  work  with  any 
TU  that  provides  a  TTL  level  out- 
put. Thanks,  John. 

Interest  in  receiving  non-ham 
RTTY  signals  is  quite  high  and 
has  generated  a  number  of  let- 
ters. Bud  Riegert  K0YIP  of  St, 
Louis,  Missouri,  is  looking  for 
stations  transmitting  in  ASCII 
so  that  he  may  check  out  an 
ASCll-to-Baudot  routine  for  his 
Apple  II  Anyone  with  specific 
information  on  such  stations 
may  forward  it  along  to  this  col- 
umn for  future  inclusion. 

Along  the  lines  of  the  ''weath- 
er" transmissions  covered  a  few 
months  ago»  a  letter  was  re- 
ceived from  George  P.  Firmin 
WA4FSK  (not  a  bad  call  for  a 
RTTY  enthusiast)  who  wonders 
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TO  "FSM  iMiorr" 

on  THAMSIilTTeil 


Fig,  1\ 


I  am  a  cardiovascular  physiol- 
ogist at  the  medical  school  in 
Recife  and  a  radio  amateur 
(PY7CPC>.  Teaching  physiology 
with  a  limited  amount  of  lab 
equipment  is  surely  a  chal- 
lenge! One  of  the  most  useful 
pieces  of  equipment  is  a  poly- 
graph recorder  (and  one  of  the 
most  expensive  items,  too). 

Can  any  of  my  radio  amateur 
coHeagues  come  up  with  a  BAA^ 
W  adapter/modulator  through 
which  a  student  could  display 
an  EKG  or  EEG  signal?  A 
1 ,0-mV/cm  vertical  display  and  a 
sweep  of  2.5  cm/sec  is  what  is 
needed.  The  EKG  has  a  frequen- 
cy response  of  0,05  to  85  Hz  (not 
very  critical  for  student  labs). 

This  would  t>e  a  tremendous 
boon  to  physiologists  and  phar- 
macologists who  can!  afford  to 
buy  expensive  recorders  for 
their  student  labs,  and  could 
use  their  B/W  TV  as  a  display. 
Perhaps  somebody  could  adapt 
a  TV  game  chip  to  do  the  jobi 
Carlos  Peres  da  Costa,  MD  PhD 
Ave  Boa  Viagem  4520 
Recite  PE  50.000  Brazil 


about  decoding  transmissions 
he  has  received*  like  this: 

66228  0521 0  0531 5  05323  04928 
66028  06525  06234  05838 

Well.  George,  while  1  am  fairly 
certain  that  these,  too,  are 
weather  information  transmis* 
sions,  I  do  not  have  the  key  to 
decoding  them.  I  am  sure  that 
one  of  our  readers  does,  how- 
ever, and  hope  to  be  able  to  pass 
that  along  to  you  in  the  near 
future. 

The  Stark  RTTY  Group*s 
Watts  Happening  is  still  coming 
out  of  Massilion,  Ohio,  and  con- 
tains a  new  wealth  of  informa- 
tion, ranging  from  simple  cir- 
cuits to  local  sources  for  RTTY 
equipment.  Write  to  Joseph  Eb- 
ner  WB8PVM,  138  Page  Street 
N,W.,  Massillon,  Ohio  44646,  if 
you  are  interested  in  joining  the 
group. 

Don't  forget  73's  Specialty 
Communications  Achievement 
Award,  mentioned  last  month. 
Drop  a  line  to  Bill  Gosney 
WB7BFK,  care  of  73,  for  infor- 
mation, or  check  elsewhere  in 
this  issue.  I  am  waiting  to  print 
the  name  and  calf  of  the  first  to 
win  this  award  on  RTTY  right 
here  in  RTTY  Loop. 

Mext  month  we  will  cover  a 
few  ways  to  enter  the  demodu- 
lator market.  Until  then,  have  a 
Happy  Valentine's  Day,  and 
Keep  those  green  keys  active. 


I  have  recently  converted  a 
23-channe3  CB  rig  {AM)  to  10  me- 
ters and  am  interested  in  build- 
ing a  mobile  linear  amplifier  for 
it,  I  would  appreciate  receiving 
copies  of  schematics  of  such 
equipment  that  others  have 
homebrewed  or  being  referred 
to  recent  magazine  articles  on 
the  subfect.  The  ampltfief  can 
be  anywhere  in  the  10-  to  60- 
Watt  range.  Thanks  for  any  help, 

Steve  Zahos  KR4S 

13817  Barnes  Spring  Rd. 

Midlothian  VA  23113 


I  recently  acquired  a  linear 
amplifier  and,  after  many  phone 
callSj  found  the  successors  to 
the  original  manufacturer  who 
say  that  they  cannot  help  me- 

rm  looking  for  an  operator's 

handbook  and/or  schematic  for 

a  Westrex  9200  100  W  LPA.  It  is 

a  rack-mount  government  style 

and  covers  2-30  MHz.  Any  help 

would  be  greatly  appreciated. 

Paul  T.  Petty  KB7BP 

Box  366 

Hawthorne  NV  89415 
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SCR  1000  YHF—SCR4000UHF 


For  YouK^ew  Repeater 


epiace  Your  O 


in4t 


220mHM    * 
450  MHz 

•  30W  Output 

•  Low    Noise/Wide    Dy^ 
namic  Rang^  Front  End 

for  Excellent  Sensitivity 
&  IM  Rejection. 
•SensHivttyr  0.35yV  Typ. 

•  8  Pole  IF  Crystal  Filter 
#Full   Metering,  Lighted 

Status  Indicators/Con^ 
trgi  Push  buttons.  Btry, 
Power  Input,  AC  Pwf. 
Supply,  CW  IDer,  etc., 
etcJ 


er 


« 


Whether  you  want  to  Install  a  new  repeater 
system  or  upgrade  your  old  one.  don't  you  want 
the  finest  repeater  available  ...  at  a  reasonable 
price?  And  donl  you  want  to  buy  it  from  a  reputa- 
ble firm  with  years  of  experience  in  Repealer 
Systems?  A  company  that  will  stand  behind  the 
unit  100%  if  you  should  encounter  a  problem? 
Check  around -check  features,  performance, 
avaiiabtlity  of  a  full  line  of  accessories  and  op~ 
lions  . . .  check  prices,  and  check  into  the  com- 
pany's repuiatiott. 

If  you  do,  you'll  f  ir>d  that  there  isnt  a  repealer  on 
the  market  that  really  compares  to  the  SCR1000 
or  4000!  There  are  low-power  "barebones^'  units, 
and  there  are  super-expensive  repeaters  (which 
don1  even  offer  many  of  our  features)!  All  things 
considered,  we  feel  that  the  SCR1000  &  4000  are 
simpfy   the   finest   repeaters   avar/ab/e— pro- 
duced by  a  very  reliable  company  which  spe- 
ciatizes  specif icatty  in  this  fteid.  So,  make  your 
next  repeater  a  Spec  Comm.  Years  from  now, 
you'U  still  be  glad  youdidi 


Made  in  US 


SCfltWW  i$  FCC 
TYPE  ACCEPTED         '^ 
iof  Commerciai 
Services 

~  «p  Shown  In  Optional  Cabinet 

30  or  70  WATTS 
on  2  Mirs.  I 

Awallable  with  Full  Autopatch/Re verse  Patch/Land^ Line  Controt;  Touch  Tone  Control  of  various  repeater  functions; 
"PL";  "Emergency  Pwr.  LDJ';  various  Tone  &  Timer  Units,  etc,  PLUS- the  finest  Duplexers,  Cabinets.  Antennas, 
Cables,  etc.  Our  Repeaters  are  sold  factory  direct  only,  or  through  Foreign  Sales  Reps.  Get  your  order  in  A.S.A.R! 
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180  Day  Warranty 


Oali  or  write  today  and  get  the  details! 


SPECTRUmt 

Export  Orders  —  Contact  our  international  Dept. 


1055  W.  Germantown  Pk.,  Dept.  S2 
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COn/in/IERCML  MOBILE  & 


BASE  TRAIMSCEIVERS 


^"^^T  Sfiec  (^amm  "'^Pio^e^dauioi  (^ommuHCca^H^s.  M^e 


'pc^tn 


ted 


m  136-174  MHz  &  220-240  MH?  |450  SOOrt) 

•  6  channels. 

•  0  35  uV  Rcvf 

•  6  Of  5  Pole  Crystal  Fitt 
m  Beaytify]  Audio-- RX  &  TX 

•  Very  Reasonat^lie  Prtce! 


PCL250  25  Wt. 
Mobile  Unit 


»*^upef  Rugged"  Housing 

SoHd  'A"  Thk.  Akcratt  Alyminumf 


y&y  aiiraciive  woodgram  hdusing 


PCL300  25  Wt.  Base  Station 

•  Buitl-m  AC  Power  Supply 

•  Front  Panel  Status  Indicator  Ligrtts 

•  Qptionai  Rcvf  Scanning  Functiori  Avaitat^ie. 


SPEC  COMM  REPEATER  BOARD  &  SUD-ASSEMDLIES 


SCR100 

BOARD 


Th0S9  mm  Piofessionst  "Commerciat  Grad^"  Units — Design^  foi  Bufrsmm  Entironmetifs (-M  to  +60"^  Cy 

All  equipment  assembled  &  tested.  For  2M.  220  MHz  &  New  450  MHz. 


SCT  110  BOARD 


SCR  100  VHF  Receiver  Board 

Wide  dynamic  range'  fleduces  overload,   efe- 

sense'.and  IM 

Sens.  0.3  uV/20dB  Ql  typ 

Sel    6d9  m   ±  6  5  KH2,   ItOdB  m   ±3QKHz.  (8 

Pole  Crystal  FltrJ 

S  Meter' Oulput. 

Exc-  audio  quiiiiy'  Fast  squelchi 

w^xtal, 

SCR  100  Receiver  Assembly 

SCR  too  m  punted  In  sh  landed  houilng 
Same  as  used  on  SCR  1000 
Com  p  iete  ly  a  sm  b  id  w/  F  T  c  a  ps .  SOS  39  conn ., 
AFGA1N  POT.  etc. 

SCR450  UHF  Receiver   Bd,  or  Assy* 

Sim  I  (arte  SCR  100,  ejccepi  with  12  Pole  IF  Fllr.  A  8 
Resonator  Front  End  Fltr  ! 
Discrimmator  &  DeviaiJor>  1V1ir  Outputs 
TotsHy  New  AdvatiCBtS  De^ignt 


FL6 


FL'6  Rcvr.  Front-End  Preselector 

•  6  HI  Q  R^sonaiofs  with  FET  preamfi  {2U  or  220  MHt). 

•  Provides  Iremendous  reject! ori  ol  "oulof-btnd^'  signilt 
wlout  the  usual  loss!  Can  often  be  used  Instead  of  large, 
expen&lve  cavity  filters. 

•  EKUemeiy  helpful  at  sJtes  witti  many  nearby  VHF  transmit- 
ters, 

•  Gain:  apx.  ID  dB. 

•  Selectivity;  -20  dB  ®  ;t2,0  MHz;  -60  dB  ^  ±6  MHz 
(typ.}. 

TRA-1  Timer  Reset  Annunciator  Board 

•  Puts  out  a  tone  "beep"  on  rptr.  xmtr  apx  }  sec.  attar  rcvd, 
signal  drops — ttius  allowing  time  Jor  breakers. 

•  Resets  fptr.  lime-out  timer  when  tone  is  emitted. 

•  AdjJ5tabl@  time  delay  and  tone  duralion. 

•  FOF  use  with  CTCtOOand  lDtOO/^60. 


TMR-1  Timer  Board 

Can  be  set  up  for  1  of  2  configurations. 
I*t^  Time  Out  Warning  Tone, 
I  #2)  "KercHunker  Killef"'  — milial 

Rptr.  Xmtr.  key-up  dela.y, 

For  use  w/SCRlOOa  or  CTCT00/ID250. 


SCAf  Autopatch  Board 

•  Provides  ail  basic  autopateti  functions 

•  3  Digit  Access:  t  Aux  On/Qtt  1u«iCt»on.  Aodio 
AGC.  Built 4n  Timms,  etc. 

•  Oil  inhibit  bd.  atsoavailabie^ 
•liVrit^call  for  dvltllft  and  a  ^la  sh$dt. 

RPCM  Board 

•  Used  MS€APt>oard  to  provide  "Reverse  Patcli 
an<f  Land'Urire  Corrtrpl  of  Repeater. 

•  I r>c tuples  iand  line  "answering'  Circuitry 


CTC100  CORmmer/Control  Board 

•  Compteie  COR  ciTCuitry 

•  earner  Hatig'  &  T.O.  Timers. 

•  RefTiote  Krntr  Ifitiibit^Reset  control  i 

•  Proviston  for  par^l  coriirol  swttc^s  &  lamps        ^ 

•  100%  Solid  State  CMOS  logic 

•  Many  othef  features 

ID250  CW  ID  &  Audio  Mixer  Board 

#Ad|usitable  iO  tone,  speed,  level.  timmg  cycie^ 

•  4  Input  AF  Mixer  &  Locaji  Mic  amp. 

•  COR  input  &  xmtr.  hold  circuits. 

•  CMOS  logic;  PROM  memofy— 250  &lts/chajineL 

•  Up  to  4  different  tD  ctianne^sl 

•  Many  olbef  features. Factory  PfogfBiTtmed 


SCT110  VHF  Xmtr/Exciter  Board 

•  7  or  iOWt&  Output   100%  Duty  Cycle! 

•  Infinite  VSWR  proof 

•  True  FM  for  ejcc.  audio  otJality 

•  New  Design— specifically  for  continuous  rptr 
service 

•  Very  jow  in  "white  noise" 

•  Spurious  -70dB.  Harmonics  -60dB. 

•  With  .0005%  Jttal 

•  BA'10  30  Wt.  Amp  board  &  Heat  Stnk,  3  sec.  LPF 
&  rel.  pwr.  sensor. 

SCT110  Transmitter  Assembly 

•  SCT  no  mounted  \n  shielded  housmg 

•  Same  as  used  on  SCRiOOO 

•  Cornpletely  assmbld.  w/Fj,  caps,  S0239  conn, 

•  7,  10  or  30  Wt.  unit. 

SCT410  UHFTransmltterBd  or  Assy. 

•  Similar  to  SCT1 10.  S-IO  Wts. 

•  Avai  I  wt  or  w/o  OS- 18  Su  per  H  igh  SI  abi  lily  Cry  si  al 
OsciOven. 

•  BA-450  30W.  min.  Amp.  Bd. 

Jk. 


TTC100  Touchtone 


Control  Board 


•  3diBllON.3ffigrtOFFcc3ritrDlofasiriglerepeat]&1unC' 
tkjfu  Or.  (opttonal)  2  functions  (2  digits  ONX3FF  e^ch). 

•  Can  t>e  used  to  pull  irt  a  relay,  trigger  log^c.  etc. 

•  Typically  used  for  Rptr    ON/QFF.  Ht^LO  Pwr^ 
P.L  ON/OFF.  Patch  tnhibiL^ Reset,  etc. 

•  Stable,  ant  Mai  sing  tite^ign.  5s  Umit  on  access^ 

•  For  Addl Funclion(5)— Acid  ^"Partmt  TTC  Boan:f 


COmmVNICATiONS  CORP. 


Send  for 
Data  Sheets! 


ISIorristown,  PA  19401    •    (215)  63M710 


t^ ReadGf  Smvice — seepage  fT9 
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CB-to-10  FM  Continued 

another  way  to  join  the  fun  on  29.6 


John  Sehring  WB2EQG 
RO,  Box  SOS 
Oradeti  NJ  07649 


Recently  increasing  FM 
activity  on  10  meters 
between    29.5    and    29.7 

MHz  has  led  me  to  in- 
vestigate methods  of  get- 
ting   on    this    interesting 


mode.  Actually,  the  thing 
that  got  me  started  oc- 
curred one  Saturday  after- 
noon as  1  tuned  above  29.5 
MHz  looking  for  a  local 
10-meter  FM  repeater 
Much  to  my  surprise  (who 
in  the  heck  ever  tunes  up 
this  high  on  10  meters, 
anyhow?),  there  was  plenty 
of  activity.  In  particular, 
WR2ANW's  10-meter'to-2" 
meter  crossband  link  was 
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Fig,  1.  Typical  va factor  characteristic  curve. 
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Fig,  2  Basic  varactof  circuit 


hopping,  and  there  were 
plenty  of  stations  on  the 
simplex  frequency  (29.6 
MHzl  too.  I  noticed  that 
the  combination  of  some- 
times terrific  10-meter 
propagation  and  the  QRM- 
and  QRN-suppressing 
characteristics  of  FM  was 
quite  intriguing  — DX  sig- 
nals often  sounded  just  as 
clean  and  quiet  as  locals. 
After  hearing  all  this,  I 
thought  it  would  be  nifty  to 
talk  to  the  boys  on  29.6  as 
well  as  the  local  2-meter 
gang  via  the  crossband 
repeater  link.  (There  are 
easier  ways  of  getting  on 
2  meters,  though!) 

I  sat  down  to  figure  out 
the  fastest  and  easiest  way 
of  getting  on  10-meter  FM. 
Unfortunately,  there  was 
no  surplus  commerical 
towband  FM  (30  to  50  MHz) 
gear  around  the  shack; 
such  gear  would  have  been 
relatively  easy  to  convert 
to  10  meters.  The  only 
piece  of  equipment  that 
covered  10  meters  was  the 
main  station  HF  transmit- 
ter, a  filter-type  SSB/CW 
exciter,  a  Hammarlund  HX- 
50A  Turning  to  the  'tech- 
nical library"  for  some 
ideas  yielded  the  distinct 
possibility  of  FMing  a 
transmitter  simply  by  hang- 


ing a  variable-capacitance 
diode  (varactor)  in  the 
oscillator  tank  circuit.^"*  By 
applying  a  varying  (audio) 
voltage  to  the  varactor,  it 
might  just  be  possible  to 
shift  the  oscillator's  fre- 
quency at  an  audio  rate — 
in  other  words,  frequency 
modulation!  Luckily,  this 
method  got  me  on  FM  in 
just  a  couple  of  hours,  us- 
ing only  a  few  parts.  Here's 
how. 

Varactors  are  small  di- 
odes whose  capacitance 
can  be  controlled  by  an  ex- 
ternally applied  voltage; 
they  are  used  often  these 
days  to  replace  variable 
capacitors  in  tuning  cir- 
cuits. Most  varactors  are 
rated  for  their  nominal  ca^ 
pacitance  at  about  4  V  dc 
and  are  typically  operated 
from  2  to  30  volts.  See  Fig.  1 
for  a  typical  varactor  op- 
erating curve. 

A  simple  circuit  using  a 
varactor  to  supply  a  volt- 
age-controlled capaci- 
tance is  shown  in  Fig.  2. 
Here,  the  potentiometer,  R, 
applies  a  dc  control  volt- 
age to  the  varactor,  VC, 
which  determines  its  capac- 
itance. Capacitors  CI  and 
C2  provide  rf  bypassing  and 
dc  blocking,  while  the  RFC 
keeps    rf    energy    out    of 
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the  power  supply.  Chang- 
ing the  applied  dc  voltage 
shifts  the  varactor's 
capacitance  as  per  the 
curve  in  Frg,  1. 

Now,  if  the  varactor  cir- 
cuit were  connected  to  the 
tuned  LC  circuit  of  an  ascil' 
lator,  then  the  varactor's 
changing  capacitance 
wouid  shift  the  oscillator's 
frequency  a  certain 
amount,  by  adding  or  sub- 
tracting from  the  total 
tank  circuit  capacitance. 
Let's  take  this  idea  one  step 
further.  Suppose  that  we 
now  apply  an  audio  [ac) 
voltage  to  the  varactor  cir- 
cuit at  point  A  of  Fig.  2, 
through  the  coupling  ca- 
pacitor, C3.  The  varactor 
would  then  change  its 
capacitance  in  step  with 
the  applied  audio  voltage. 
With  the  varactor  con- 
nected to  an  oscillator's 
tank  circuit,  the  oscillator's 
frequency  would  once 
again  be  shifted,  but  this 
time  the  frequency  shift 
would  be  in  step  with  the 
applied  audio  voltage. 
Hence,  we  would  have  fre- 
quency modulation  of  the 
oscillator. 

You  may  wonder  why  we 
continue  to  apply  dc  volt- 
age to  the  varactor  along 
with  the  audio  voltage.  A 
look  at  Fig.  1  shows  that 
the  varactor's  voltage- 
capacitance  characteristic 
is  linear  (straight)  only  in 
the  center  of  its  curve. 
That's  the  part  of  the  curve 
which  we  want  to  use  for 
our  frequency  modulation 
scheme,  swinging  the  var- 
actor's  capacitance  up* 
ward  and  downward  from 
the  center  of  this  linear 
region  with  our  audio 
(modulating)  voltage,  to 
achieve  linear  frequency 
modulation  The  adjust- 
able dc  bias  is  used  to 
place  us  at  the  center  of 
the  linear  portion  of  the 
curve* 

My  particular  rig  already 
has  a  varactor  in  its  vfo 
tank  circuit  (as  shown  in 
Figs.  3  and  4),  which  is 
typical  of  vfo  circuits.  The 


varactor's  purpose  has 
nothing  to  do  with  modula- 
tion, though,  and  is  used  for 
shifting  the  vfo's  frequency 
by  about  3  kHz  to  offset 
SSB  carrier-oscillator  shift 
when  switching  from  USB 
to  LSB.  The  varactor  al- 
ready has  some  dc  bias 
voltage  on  it,  so  let's  see 
what  happens  when  an 
audio  voltage  is  also  ap- 
plied. Remember,  though, 
that  this  technique  is  ap- 
plicable  to  many  different 
kinds  of  transmitters  or 
transceivers,  old  or  new, 
CW,  AM,  or  SSB,  since  they 
all  have  oscillator(s)  which 
can  be  frequency  modu- 
lated The  basic  idea  is  to 
get  just  a  bit  of  audio- 
modulated  capacitance  in- 
to a  suitable  point  of  a 
variable  or  crystal-con- 
trolled oscillator  tank  cir- 
cuit in  order  to  frequency- 
modulate  it.  For  example, 
since  almost  all  SSB  rigs 
use  frequency  heterodyn- 
ing stages,  conceivably  any 
oscillator  in  the  chain  (vfo 
or  crystal)  could  be  FMed 
by  the  varactor  circuit  [If 
you're  a  Yaesu  FT-101 
owner,  see  Reference  5,) 

Fig.  4  shows  the  actual 
varactor  frequency  modu- 
lator circuit  used.  Point  B  is 
where  the  varactor  circuit 
is  connected  to  the  vfo  of 
Fig.  3.  The  audio  signal  is 
applied  at  point  A  of  the 
varactor  circuit.  Fig,  4,  as 
before.  For  a  source  of 
audio,  I  first  used  an  inex- 
pensive cassette  tape  re- 
corder and  microphone. 
The  recorder's  speaker  out- 
put was  connected  to  the 
varactor  circuit  at  point  A 
of  Fig.  4.  It  worked!  How* 
ever,  the  first  few  QSOs 
revealed  that  the  audio 
quality  was  bassy  and  muf- 
fled. The  audio  coupling 
capacitor,  C3,  then  was 
made  smaller  until  accept- 
able audio  quality  resulted; 
the  final  value  of  C3  in  my 
particular  application  was 
270  pF. 

Actually,  some  of  the 
bassy  audio  quality  results 
from  the  fact  that  most  FM 
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Fig.  4.  Varactor  frequency  modulator  circuit  Varactor  part 
riumbers:  7.  Motorola  HEP-R2503  (20-pF  nomirial  capaci- 
tance); 2  Motorola  MV2205  or  MV2209  (swing  15  to  60 
pF);  1  Motorola  MV839;  4.  Amperex  H4A/1N48B5. 


receivers  have  'Me-empha- 
sis''  circuits  built  in,  which 
roll  off  the  audio  frequen- 
cy response  at  the  high 
end.  Such  a  circuit  is  in- 
tended to  complement 
(cancel  out)  the  opposite 
kind  of  circuit  built  into 
FM  transmitters,  "pre- 
emphasis/'  which  boosts 
the  higher  audio  frequen* 
cies*  This  scheme  is  used  to 
enhance  the  overall  signal- 
to-noise  ratio  of  an  FM  sys- 
tem by  boosting  the  highs 
on  transmit  and  cutting 
them  Oil  receive.  I  don't 
pretend  that  a  sufficiently 
small  value  of  coupling 
capacitor  will  produce  ex- 
actly the  right  amount  of 
pre-emphasis,  but  ft  does 
the  job  and  produces 
pleasant  audio  quality  on 
FM  receivers. 

You'll  also  have  to  de- 
cide what  value  to  use  for 
capacitor  C2  in  Fig.  4.  If 
this  capacitor  is  too  small, 
you  won't  be  able  to  get 
enough  deviation;  if  it's  too 
large,  you'll  have  too  much 
deviation,  and  it  may 
throw  your  vfo  way  out  of 
calibration  and/or  load  it 
down  excessively,  t  would 
suggest  starting  out  with 
small    values    of    capaci- 


tance at  first  and  then  in- 
creasing them  if  necessary. 
Examination  of  your  partic* 
ular  vfo  circuit  should 
reveal  where  to  attach  the 
varactor  circuit  and  rough- 
ly how  big  C2  should  be. 

References  1  through  4 
show  numerous  different 
types  of  oscillators  and 
similar  methods  of  FMing 
them.  As  a  rough  guide  in 
setting  up  your  circuit, 
determine  how  much  ±dc 
voltage  is  needed  on  the 
varactor  to  shift  your  oscil- 
lator by  plus  and  minus  5 
kHz;  you  can  check  the  fre- 
quency shift  using  a  receiv- 
er with  a  bfo  and  an  ac- 
curately calibrated  diaL 
The  value  of  dc  voltage 
thus  determined  will  then 
be  approximately  the  peak 
level  of  audio  voltage 
you'll  need.  One  of  the 
nice  things  about  FM  is 
that  practically  no  power 
(only  voltage)  is  necessary 
for  the  frequency  modula- 
tor. I  wound  up  with  plenty 
of  deviation  to  spare. 

Although  this  lash-up 
worked  on  the  first  try,  who 
would  want  a  tape  record- 
er patch  cord  hanging  out 
of  the  bottom  of  the  rig 
permanently?  So,  a  way  of 
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using  the  rig's  own  built-in 
speech  amplifier  was 
sought.  A  partial  schematic 
of  the  Hammarlund's 
speech  amplifier  appears 
in  Fig.  5  along  with  the  very 
simple  modification  for 
FM.  Once  again,  the 
speech  amplifier  circuit  is 
quite  typical;  usually  only 
a  few  volts  of  audio  is 
needed.  The  SPDT  switch, 
SI ,  removes  the  audio  from 
the  balanced  modulator 
and  applies  it  instead  to 
the  varactor  circuit  of  Fig. 
4.  Shielded  cable  should  be 
used  for  this  modification, 
to  avoid  hum  and  rf  pick- 
up. The  beauty  of  this 
change  is  that  it  in  no  way 
alters  the  other  functions 
of  the  transmitter. 

Operation  on  FM  is  sim- 
ple; Tune  up  the  rig  in  the 
CW  mode,  observing  the 
maximum  rated  plate  cur- 
rent limit  for  continuous, 
key-down  operation.  This  is 


likely  to  be  less  than  the 
rated  CW  input  and  equal 
to  the  RTTY  or  SSTV  rat- 
ings, as  we  certainly  don't 
want  to  overstress  the  final 
amplifier  or  power  supply. 
After  tune-up,  flip  SI  to  FM 
and  set  the  microphone 
gain  for  the  desired 
amount  of  deviatfon.  I  hap- 
pen to  use  an  outboard 
speech  processor  (af 
compressor/clipper/low- 
pass  filter  combination)  in- 
tended for  SSB  use  on  FM, 
too  — it  keeps  the  average 
deviation  level  (analogous 
to  modulation  percentage} 
high,  prevents  over-de- 
viation, and  crispens  up  the 
audio  somewhat. 

Some  questions  remain, 
though,  about  the  opera- 
tion of  an  FM  transmitter: 
How  much  deviation  is  per- 
missible, and  how  do  you 
correctly  adjust  your  FM 
transmitter  for  it?  Well, 
most  FM  activity  is  limited 


to  ±5  kHz  deviation  — so- 
called  narrowband  FM, 
First  you  can  roughly  set 
your  deviation  based  on 
signal  reports  from  other 
FM  operators.  However, 
since  each  FM  receiver  will 
have  somewhat  different 
tolerances  to  over-de- 
viated signals,  you  may  get 
inconsistent  observations. 
Generally  speaking,  your 
audio  should  sound  about 
as  "loud"  (have  as  much 
deviation)  as  most  other 
FM  signals  on  the  air,  but 
no  greater.  Excessive  de- 
viation will  sound  grossly 
distorted  and  can  cause 
splatter. 

For  deviation  adjust- 
ment purposes,  you  also 
can  use  the  following  tech- 
nique: Set  FM  deviation  us- 
ing an  SSB  receiver,  by  tun- 
ing the  FM  signal  for  zero 
beat,  with  no  modulation 
applied.  Then,  while  listen- 
ing to  the  FM  signal,  modu- 
late the  FM  transmitter 
normally  and  advance  its 
deviation  control  (micro- 
phone gain]  until  the  signal 
thus  received  becomes 
grossly  distorted;  back  off 
on  the  deviation  control 
until  the  signal  becomes 
clean  again.  Use  the  widest 
available  selectivity  set- 
ting on  the  SSB  receiver  for 
making  this  adjustment. 
For  example,  a  5-kHz-wide 
receiver  would  indicate 
roughly  the  ±  5  kHz  devia- 
tion limit 

For  practice,  you  might 
try  listening  to  FM  signals 
on  the  air,  to  get  an  idea  of 
what  a  narrowband  FM  sig- 
nal sounds  like  on  your  par- 
ticular SSB  receiver;  a  re- 
peater output  would  prob- 
ably be  a  good  bet  to  be 
properly  adjusted.  Note, 
however,  that  an  FM  signal 
thus  detected  will  obvious- 
ly not  be  demodulated 
properly  (it  will  probably 
sound  garbled},  but  the 
onset  of  distortion  caused 
by  excessive  deviation  will 
be  clearly  audible. 

The  theory  behind  this 
technique  is  that  the  first 
pair  of  FM  sidebands  of  an 


FM  signal  is  indistinguish- 
able from  the  sidebands  of 
an  AM  signal  FM  and  AM 
signals  thus  considered  dif- 
fer only  in  that  the  FM 
sidebands  and  carrier  are 
90^  out  of  phase  with  one 
anothet  whereas  the  AM 
sideband  and  carrier  are  in 
phase  with  each  other.  Fur- 
ther, for  narrowband  FM, 
both  the  first  pair  of  FM 
sidebands  and  the  AM  side- 
bands  occupy  approxi- 
mately the  same  band- 
width when  using  equal 
modulating  signals.  By  re- 
ceiving an  FM  signal  on  an 
SSB  receiver  with  its  bfo 
operating  {"exalted-carrier" 
reception),  you  can  replace 
the  FM  signal's  90*=*  phase* 
shifted  carrier  with  the  bfo 
carrier  (which  is  not  90^ 
shifted).  This  provides  an 
"equivalent^'  AM  signal  for 
our  adjustment  purposes/ 

What  about  the  recep- 
tion of  FM  signals?  Slope- 
detection  in  the  AM  mode 
works  OK  on  most  receiv- 
ers by  tuning  off  to  one 
side  of  the  FM  signal;  use 
the  broadcast  selectivity 
available.  Ironically,  the 
steeper  the  sides  of  the  AM 
receiver's  selectivity  char- 
acteristics are,  the  harder  it 
is  to  slope-detect  an  FM 
signal.  Unfortunately, 
slope-detection  doesn't 
provide  any  of  the  FM  re- 
ception advantages  — 
quieting  and  impulse  noise 
rejection,  for  example.  I 
presently  use  two  different 
methods  for  true  FM  recep- 
tion. 

First  method.  The  main 
station  receiver  here  is  a 
Hallicrafters  SX-101A.  This 
receiver  has  a  double-con- 
version if  strip,  with  a  first 
j-f  frequency  of  1650  kHz. 
Also  at  hand  is  a  Ham- 
marlund  FM-50A  VHF-FM 
transceiver  that  has  a 
1650-kHz  second  i-f  fre- 
quency. To  use  the  SX- 
101 A  as  a  tuneable  front 
end  for  the  FM-50A's  FM  i-f 
strip,  make  these  changes: 
First  remove  the  SX-IOlA's 
second  mixer  tube  (V5,  a 
6BA6)  and   insert  a   short 
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piece  of  unshielded,  in- 
sulated wire  into  pin  1  (grid 
circuit)  of  the  now  empty 
6BA6  socket.  Then,  con- 
nect the  other  end  of  the 
wire  to  the  grid  circuit  of 
the  FM-50A's  first  1650-kHz 
i-f  amplifier  via  a  .05-uF 
disc  capacitor.  Removing 
the  FM-50A's  receive 
crystal  or  nnixer  tube  will 
disable  its  front  end.^  See 
Fig.  6. 

Another  such  combina- 
tion I've  used  consisted  of 
a  general  coverage  receiv- 
er having  a  single-conver- 
sion 455-kHz  i-f  strip,  used 
to  feed  the  latter  half  of  a 
transistorized  FM  i-f  strip, 
also  at  455  kHz,  from  a 
Johnson  "Monoscan"  UHF 
scanner.*  In  addition,  nu- 
merous FM  adapter  cir- 
cuits and  ideas  may  be 
found  in  References  1,  2, 
and  4.  With  a  tittle  ex- 
perimentation, compar- 
able hybrid  arrangements 
with  other  sets  may  be 
found  to  be  feasible. 

Second  method:  Use  a 
crysta [-con trolled  con- 
verter (for  example,  a  VHF 
Engineering  Model  RF- 
28**  or  Hamtronics  Model 
C25-50***)  to  convert  the 
10-meter  signals  down  to 
the  i-f  frequency  of  the  FM 
i-f  strip  you  want  to  use;  for 
example,  107  MHz  is  a 
common  i-f  frequency.  I  ust 
about  any  FM  i-f  strip  is 
usable  like  this  — all  that 
you  have  to  do  is  select  a 
converter  crystal  to  match 
the  i-f  frequency  you  need. 
See  Fig.  7.  The  only  trick  is 
to  select  the  right  spot  to 
inject  the  converter's  out- 
put into  the  i-f  strip.  The 
best  point  seems  to  be  fust 


•Available  (used)  -Without 
cabinet,  power  transff  ler,  or 
crystals  from:  Scienc  Work- 
shop, Box  393,  Bethpage  NY 
11 71 4,  for  $1 4.95;  a  nice  Item  for 
experimenters. 

**Available  from:  VHF 
Engineering  J  320  Water  St,, 
Binghamton  NY  13901,  in  kit 
form,  $13.95  plus  postage. 
***  Available  from:  Hamtronics, 
Inc.,  65A  Moul  Rd-,  Hilton  NY 
14488,  in  kit  form,  $25.50  plus 
postage. 


before  the  high  i-f  band- 
pass filter;  most  of  these 
filters  have  relatively  low 
input  impedances  [about 
500  to  1000  OhmsX  making 
connections  relatively  un- 
critical. Fig.  8  shows  a  com- 
mon FM  i~f  strip  configura- 
tion. 

In  case  you're  wonder- 
ing, yes,  Virginia,  10-meter 
FM  operation  is  chan- 
nelized. The  frequencies 
are:  national  simplex  — 
29.6  MHz  (don't  call  CQ 
though;  '^QRZed"  or  "lis- 
tening on  the  frequency"  is 
better).  Repeater  pairs  are 
—  input/output,  29.52/ 
29.62,  29.54/29.64,  29,56/ 
29.66,  and  29.58/29.68  MHz. 
Most  are  open  machines. 
Caution:  Don't  go  below 
29.5  MHz  using  ±5  kHz 
FM  because  the  Friendly 
Candy  Company  doesn't 
allow  it— ±2.5  kHz  FM  is 
the  limit  ''down  below/' 
Lately,  I've  heard  some 
simplex  activity  on  fre- 
quencies between  the  re- 
peater outputs,  e.g.,  29.61, 
29.63  MHz,  etc. 

Results:  Running  75 
Watts  output  to  a  vertical 
antenna  and  using  the  first 
reception  method  has 
yielded  fine  results.  Tve 
worked  mobiles  all  over 
the  country  with  full 
quieting  and  some  DX,  too! 
Telling  the  guy  at  the  other 
end  that  he's  listening  to  a 
modified  SSB  exciter  gives 
him  something  to  think 
about,  too. 

Additional  applications: 
There  are  some  other  im- 
portant uses  for  FM  or 
frequency-shift  capability 
in  an  HF  transmitter.  You 
can  achieve  very  clean 
frequency-shift  keying 
(FSK}  for  radioteletype 
(RTTY)  operation  by 
feeding  two  discrete  dc 
voltages  to  the  varactor 
circuit  (omit  the  coupling 
capacitor,  C3),  to  give  you 
the  proper  frequency 
shifts.  Also,  it  would  ap- 
pear that  better  slow-scan 
television  quality  (SSTV, 
which  uses  frequency- 
modulated    video    signals) 
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could  be  achieved  by,  once 
again,  directly  FMing  the 
transmitter,  using  the  var- 
actor frequency  modulator 
instead  of  feeding  the 
SSTV  (or  RTTY]  signals 
through  the  microphone  in- 
put of  the  transmitter.  In 
both  the  RTTY  and  SSTV 
modes,  nonlinear  opera- 
tion, spurious  products, 
and  splatter  may  result 
unless:  (a]  your  carrier  and 
unwanted  sideband  sup- 
pression is  very  good,  and 
(b)  your  speech  amplifier, 
balanced  modulator,  filter, 
and  amplifier  stages  are 
amplitude-  and  phase- 
linear  and  distortion-free 
[quite  rare!).  Direct  fre- 
quency modulation  of  the 
carrier  gets  around  the 
problem  of  avoiding  the 
speech  amplifh^;,  balanced 
modulator,  and  rilter  stages 
entirely. 

As  a  final  thought,  those 
of  you  with  10-  to  6-  or 
2-meter  transverters  could 
easily  get  on  VHF-FM.  And, 


of  course,  the  ideas  in  this 
article  and  in  the  references 
would  be  just  fine  for  get- 
ting on  FM  that  old  VHF- 
AM/CW  rig  lying  around 
the  shack. 

1  would  welcome  your 
experiences  and  comments 
on  10-meter  FM  operation, 
and  ril  answer  questions  if 
you  include  an  SASE.  CUL 
on  29.6  FMIB 
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Sunspot  Predictions  for  1980 


whither  propagation? 


7 


Editor's  Note:  The  sunspot  forecast  presented  in  this  article  does  not  agree  with  the  one  issued  by  our  own  propagation  expert,  John  H, 
Nelson,  in  the  March,  1977,  issue  of  73  Magazine,  Nelson  predicted  that  Cycie  21  was  going  to  be  a  moderate  to  low  cycle.  Nelson  further 
predicted  in  The  Propagation  Wizard's  Handbook  that  both  Cycle  21  and  22  would  be  moderate  to  low.  In  the  Handboofi,  Nelson  explains  his 
forecasting  methods  and  gives  us  the  reasons  for  his  predictions.  While  we  continue  to  believe  that  Nelson's  is  the  more  accurate  forecast, 
we  thought  you  would  be  Interested  in  this,  another  view  of  the  subject. 

The  Propagation  Wizard's  Handbook  is  available  from  the  73  Radio  Bookshop,  Peterborough  NH  03458.  Please  Include  $6.95  plus  $1.00 
postage  and  handling.  You'll  find  John  NeEson's  monthly  propagation  forecast  near  the  back  of  each  issue  of  73,  ■ 
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Fig.  7,  Sunspot  maxima  for  previous  cycles. 


The  frequency  of  the  oc- 
currence of  sunspots 
varies  in  cycles  averaging 
around  11  years  in  length. 
Twenty  cycles  have  been 
observed  since  1755.  We 
are  now  approaching  max- 
imum activity  in  Cycle  21, 
the  minimyrrj  activity  hav- 
ing occurred  in  1976.  The 
highest  number  (201)  oc- 
curred in  Cycle  19  in  March, 
1958.  Radio  communica- 
tions, especially  in  the  3-to 
SO-megahertz  (high-fre- 
quency) band,  are  vitally  af- 
fected by  sunspot  activity, 
long-distance  propagation 
increasing  dramatically  as 


the    cycle    approaches    its 
maximum  of  activity. 

Because  of  this  signifi- 
cance, a  number  of  in- 
vestigators have  made  their 
predictions  of  sunspot  max- 
ima for  Cycle  21  and  the 
times  of  their  occurrences. 
Predicted  maxima  range 
from  as  low  as  60  to  highs  of 
up  to  200,  to  occur  in  the 
years  from  1979  to  1984, 
Published  during  the  past 
two  sunspot  cycles,  in- 
vestigators used  some  type 
of  time  series  or  pattern 
analysis  of  the  sunspot 
numbers  alone  to  arrive  at 
their    predictions.    Others 
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have  included  physical  in- 
dications such  as  the  tidal 
effects  of  the  accurateiy- 
determined  planetary  align- 
ments, 


ILLUSTRATION   OF  MOOIflED  OHL  METHOD   OF   PREDICTION 


1  1  i 
I  t  I 


Measurements  of  the 
horizontal  component  of 
the  Earth's  magnetic  field 
to  predict  subsequent  max- 
imum sunspot  activity  was 
such  a  departure/'^  A 
strong  negative  correlation 
between  the  number  of 
"abnormal  quiet  days"  of 
this  horizontal  component 
and  the  sunspot  maximum 
reached  during  the  next 
half-cycle  of  solar  activity 
was  used.  A  simpler  rela- 
tionship was  employed 
whereby  there  was  found  a 
high  correlation  between 
the  value  of  the  geomag- 
netic sum  of  the  Kps  index 
(average  of  geomagnetic 
activity  at  a  number  of  high 
latitude  stations)  during  the 
years  immediately  preced- 
ing solar  minimum  and  the 
solar  maximum  reached 
durirrg  the  next  cycle.* 

A  major  limiting  factor  in 
the  success  or  failure  of 
predictions  is  the  size  of  a 
reliable  data  base  contain- 
ing, at  best  11  sunspot  cy- 
cles. Data  prior  to  1848  is 
considered  to  be  unreliable. 
The  first  seven  cycles  (start- 
ing from  about  1755)  have 
been  noted  to  differ  statis- 
tically from  the  subsequent 
cycles,  so  that  some  inves- 
tigators used  only  the  later 
cycles  in  constructing  an 
average  solar  cycle.^ 

Scientist  H.  H.  Sargeot  111 
of  the  U.S.  Department  of 
Commerce,  National  Oce- 
anic and  Atmospheric  Ad- 
ministration tNOAA),  has 
recently  summarized  a 
number  of  predictions  of 
the  time  intensity  of  Solar 
Cycle  21,*  Working  in 
NOAA's  Space  Environment 
Laboratory  in  Boulder, 
Colorado,    Sargent  has  an- 


"Sargent,  H.  H.  Ill,  1978,  "A 
Prediction  for  the  Next  Sunspot 
Cycle,"  Conference  Record,  28th 
IEEE  Vehicular  Technology  Con- 
ference, March  22-24,  Denver, 
Cotorado,  pp.  490496. 
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f /g.  2.  Most  predictions  to  date  have  indicated  a  low  sunspot  value (120  or  less)  for  the  pres- 
ent cycle.  Cycle  21.  One  of  these,  however,  predicts  a  smoothed  sunspot  maximum  value 
of  154  to  occur  in  early  1980  which  is  considerably  higher,  and  earlier,  than  the  others.  A 
high  correlation  between  the  value  of  geomagnetic  activity  during  the  years  immediately 
preceding  solar  minimum  and  solar  maximum  reached  during  the  next  half-cycle  has  been 
found.  If  accurate,  Cycle  21  will  be  equivalent  to,  or  greater  than,  the  second  largest  ob- 
served in  the  past  century.  This  would  have  a  profound  effect  on  radio  communications, 
especially  in  the  high-frequency  range  (3-30  megahertz).  The  illustration  shows  pairs  of 
even-  and  odd-numbered  sunspot  cycles  (solid  lines)  plotted  with  concurrent  geomagnetic 
cycles  (dashed  lines).  The  shaded  areas  indicate  the  vad^bles  between  the  smoothed 
geomagnetic  and  sunspot  cycles  used  in  the  computations. 


alyzed  the  method  of  A.  I. 
Oh!  in  predicting  the  max- 
imum level  of  sunspot  ac- 
tivity [154  in  1980).^^^  This 
prediction  is  unique  in  that 
its  value  for  Cycle  21  is  con- 
siderably higher  than  mo5t 
of  those  made  in  recent 
years  by  a  number  of  inves- 
tigators. 

The  method  used  to 
make  the  prediction  was 
founded  on  a  data  base  of 
only  11  sunspot  cycles.  This 
was  done  because  geomag- 
netic data  not  available 
prior  to  1868  was  used.  It 
was  considered  that  the  cy- 
cle of  geomagnetic  activity 
which  accompanies  each 
sunspot  cycle  may  be  sepa- 
rated into  two  components. 
One  is  a  sporadic  compo- 
nent associated  with  large 
solar  flares,  and  one  a  re- 
current component  thought 
to  be  caused  by  high-speed 
solar  wind  streams.  It  was 
found  that  the  size  of  the 
recurrent    component    is 


closely  related  to  the  max- 
imum value  of  the  suc- 
ceeding sunspot  cycle.  Fac- 
tors proportional  to  the 
sunspot  numbers  at  solar 
minimum  were  subtracted 
from  the  magnetic  indexes 
for  similar  periods, 
resulting  in  a  corrected 
magnetic  index  which  is 
highly  correlated  with  the 
next  smoothed  sunspot 
maximum.  A  best  pre- 
dictive equation  was  de- 
termined using  multiple  re- 
gression to  calculate  the 
maximum  smoothed  value 
of  the  following  sunspot  cy- 
cle. This  predicted  value  for 
Cycle  21  is  154. 

The  small  data  base  that 
was  used  (11  cycles)  result- 
ed in  large  confidence  inter- 
vals. The  95  percent  con- 
fidence interval  extends 
from  103  to  203,  and  the  90 
percent  interval  from  11 3  to 
193.  The  probability  of  ex- 
ceeding a  smoothed  sun- 
spot  maximum  value  of  1 20 


is  92.6  percent.  There  is  less 
than  one  chance  in  a  thou- 
sand that  the  relation  de- 
veloped is  one  of  mere 
chance,  convincing  evi- 
dence that  magnetic  activ- 
ity in  the  declining  phase  of 
one  sunspot  cycle  is  some- 
how physically  related  to 
the  level  of  solar  activity 
during  the  next  cycle.  Using 
this  equation,  the  past  3 
sunspot  cycles  would  have 
been  predicted  within  5  per- 
cent, and  several  would 
have  come  within  1  percent 
of  the  observed  values. 

A  careful  examination  of 
Cycles  10  through  20 
showed  that  the  even-num- 
bered cycles  were  different 
in  appearance  from  the 
odd-numbered  cycles;  as 
each  cycle  proceeded  to  its 
maximum  value,  even-num- 
bered curves  are  more  trun- 
cated while  the  odd-num- 
bered ones  rose  rather  de- 
liberately to  maximum. 
This    suggested    two    dif- 
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ferent  families  of  cycles.  An 
average  odd-numbered  cy- 
cle was  constructed  from 
the  five  odd-numbered  cy- 
cles (Cycles  11-19)  and  re- 
scaled  between  the  last  ob- 
served minimum  (12,2)  and 
the  predicted  maximum 
value  for  Cycle  21  (153.6). 
This  made  possible  the 
prediction  of  the  monthly 
values  for  Cycle  21;  the 
predicted  maximum  value 
falls  in  early  1980. 

Also,  an  analysis  showed 
that  the  three  largest  cycles 
had  the  steepest  emergen- 
cies while  the  smaller 
cycles  proceeded  less 
steeply  from  the  minima. 
The  predicted  emergence 
slope  for  Cycle  21  cor- 
related well  with  those  of 
the  largest  cycles  and  fol- 
lows closely  the  observed 
values  through  July  of  1978. 
Each  cycle  settles  down  to 
a  smooth  and  steady  up- 
ward pace  within  about  18 
months  after  solar  min- 
imum, and  the  upward 
slope  of  Cycle  21  had  be- 
come well  established  in 
the  first  few  months  of 
1978,  This  feature  should 
make  it  possible  to  con- 
fidently predict  the  max- 
imum value  of  Cycle  21. 

The  effects  of  high 
sunspot  activity  on  radio 
communications,  especial- 
ly in  the  high-frequency 
part  of  the  spectrum  (3-30 
megahertz)  and  the  lower 
end  of  the  very  high  fre- 
quency band  (30-300  mega- 
hertz) would  have  both  ad- 
vantages and  disadvan- 
tages. The  more  than 
350,000  licensees  of  the 
Amateur  Radio  Service  will 
find  it  possible  to  conduct 
extremely  consistent,  long- 
distance communications 
frequently  and  with  rela- 
tively low  power. 

On  the  other  hand,  radio 
operators  confined  by  law 
to  specified  frequencies 
may  find  them  more  heavi- 
ly congested  than  at  the 
present  time,  making  them 
much  less  efficient  as 
methods  of  intelligible 
communication.    This    is 


generally  the  case  with  in- 
creased solar  activity. 

There  are  ways  such  high 
activity  can  temporarily 
worsen  propagation  condi- 
tions, however.  Solar-flare 
events  and  related  geophys- 
ical aspects  such  as  sudden 
ionospheric  disturbances 
and  geomagnetic  and  iono- 
spheric storms  can  disrupt 
radio  communications  for 
periods  of  a  few  minutes  to 
several  days.  If  Cycle  21  is 
as  large  as  predicted  in  this 
analysis,  relatively  more  of 
such  major  disruptions  can 
be  expected. 

Those  charged  with  plan- 
ning relative  to  the  vital 
radio  communications  the 
world  over  (especially  in 
the  high-frequency  range) 
may  find  of  interest  this 
prediction  of  sunspot  ac- 
tivity in  the  present  cycle, 
as  well  as  its  rationale.  ■ 
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An  End  to  Dials  and  Meters? 

nope  . . .  but  discrete  LEDs  make  an 

interesting  substitute 


73  Magazine  Staff 

One  of  the  items  that 
usually  proves  to  be  a 
bit  of  a  chore  in  construct- 
ing  any  piece  of  equipment 
or  accessory  item  is  a  dial 
(and  dial  scale).  Multi-turn 
dials  with  an  indicating 
scale  can  be  expensive,  and 
constructing  various  other 
forms  of  dials  and  scales 
can  require  considerable 
mechanical  ability. 

There  is  the  alternative, 
today,  of  having  a  digital 
readout,   but  digital    read- 


REGULATED  REFERENCE 
*  ^/OLTAGE 


outs  can  consume  a  signif- 
icant amount  of  pov^/er  for 
portable  equipment.  Also, 
in  some  cases  the  use  of  a 
digital  readout  is  a  far  more 
elaborate  option  than  is 
needed,  A  case  in  point 
might  be  a  roller  inductor  in 
an  antenna  tuner.  Usually, 
one  just  wants  to  know 
approximately  where  the 
roller  inductor  is  set,  since 
final  tuning  would  be  done 
using  an  swr  meter  or  a 
wattmeter. 

This  article  explores 
some  simple  alternatives  to 
ordinary    mechanical    or 


S5K 
TRIWI 
POT 


H 


SINGLE  OR 
WULTITURTJ  POT 
fCOUPLED  TO 
CAPACITOR  OR 
iMPUCrOR  SHAFT 


5  OK 


£5K 

POT 


m 


'ENOJCflTrfJG  CIRCUIT 


Fig.  1.  Typical  circuit  for  a  potentiometer  coupled  to  the 
shaft  of  a  variable  capacitor  or  i redactor. 


digital-type  readouts,  using 
LEDs.  Several  LED  circuits 
are  described,  to  suit 
almost  any  requirement 
from  indicating  the  approx- 
imate position  of  a  roller  in- 
ductor in  an  antenna  tuner 
(just  using  several  LEDs)  to 
having  a  long  string  of  LEDs 
arranged  to  form  a  frequen- 


cy scale  in  which  the  LEDs 
light  in  turn  as  a  receiver  or 
a  vfo  is  tuned,  All  of  the  cir- 
cuits require,  however,  that 
a  voltage  be  supplied  to  the 
circuit  which  is  proportion- 
al to  the  shaft  rotation  of 
the  inductor  or  capacitor 
being  tuned  [except  for  var- 
actor    diode-tuned    vfos 


TUNING   VOLTAGE 


'5  TO  IB  V 


BRIGHTNESS  DESIRED 


Fig.  2.  LtDs  D1,  D2f  and  D3  can  be  set  to  light  in  turn  ac- 
cording to  the  value  of  an  applied  tuning  voltage.  R1  and 
R2  are  trim  pots  and  set  the  voltages  at  which  the  LEDs 
light  The  circuit  can  be  easily  constructed,  especially  if  a 
dual  741  is  used. 


50 


where  the  dc  tuning  voltage 
already  is  available). 

How  to  do  afl  this  will 
vary  from  application  to  ap- 
plication, of  course.  Usual- 
ly, one  can  find  some  way 
to  couple  a  single- or  multi- 
turn  potentiometer  to  a  tun- 
ing  shaft.  This  is  the  only 
area  in  which  some  me- 
chanical work  is  required  to 
implement  an  LED  scale.  As 
shown  in  Fig.  1,  it  often  is 
handy  to  add  trim-type 
potentiometers  in  the  cir- 
cuit so  that  the  voltage 
range  covered  by  the  poten- 
tiometer coupled  to  the 
tuning  shaft  can  have  both 
its  upper  and  lower  range 
adjustf^d 

The  circuit  in  Fig.  2  pro- 
vides only  three  LED  in- 
dicators, but  it  us^s  readily- 
available  741  ICs  and  can 
still  provide  some  useful 
tuning  indications.  For  ex- 
ample, it  can  be  used  to  in- 
die  ate  approximately 
which  third  of  a  roller  in- 
ductor is  active  in  a  small 
antenna  tuner.  Also,  it  can 
be  used  as  a  warning  indica- 
tor, with  a  vfo,  that  one  is 
near  the  edge  of  a  band,  or 
it  can  be  used  to  ''bracket 
in''  a  small  portion  of  a 
band  so  that  it  is  readily  ap- 
parent when  one  has  tuned 
to  the  lower,  middle,  or  up- 
per part  of  the  frequency 
range  chosen. 

The  two  741s  operate  as 
comparators,  and  the 
potentiometers,  R1  and  R2, 
set  the  points  at  which 
either  D1  or  D2  will  light. 
When  the  input  voltage  to 
the  circuit  exceeds  the  volt- 
age set  on  pin  2  of  I  CI  to 
ground,  D1  will  light.  When 
the  input  voltage  is  smaller 
than  the  voltage  set  on  pin  3 
of  IC2,  D2  will  light.  When 
the  input  voltage  is  in  be- 
tween (smaller  than  the  D1 
ignition  voltage  but  larger 
than  the  D2  ignition  volt- 
age), D3  will  light.  There  is 
nothing  at  all  critical  about 
using  the  circuit,  but  to 
avoid  confusion  when  ini- 
tially adjusting  the  poten- 
tiometers, be  sure  that  the 
D1    ignition  voltage   is  set 


higher  in  value  than  the  D2 
ignition  voltage.  Since  the 
LEDs  involved  are  switched 
separately,  they  need  not 
have  exactly  the  same  char- 
acteristics. One  can  use  dif- 
ferent colored  LEDs  if  de- 
sired, therefore,  in  each  po- 
sition. 

The  circuit  in  Fig.  3  uses  a 
new,  inexpensive  (about 
$1.00)  IC  from  Texas  In- 
struments. Basically,  it  does 
the  same  thing  as  the  circuit 
in  Fig.  2  but  contains  every- 
thing in  one  IC,  drives  up  to 
5  LEDs,  and  contains  a  few 
extra  features.  At  about  0.2 
volts  input  on  pin  8,  pin  2 
goes  low  and  the  first  LED 
will  light.  As  the  input  volt- 
age increases  in  0.2-volt 
steps,  pins  3,  4,  5,  and  6  will 
go  low  in  turn  and  light  the 
LED  connected  to  them.  At 
1.0  volt  input,  all  the  LEDs 
will  be  lighted.  Note  that 
this  is  a  slightly  different  ac- 
tion than  in  the  circuit  in 
Fig.  2  where  only  one  LED 
at  a  time  is  active.  Also,  us- 
ing this  circuit,  there  is  no 
way  to  change  the  0.2-volt- 
age  steps  needed  to  light 
successive  LEDs.  Further 
features  of  the  IC  are  that 
when  the  input  voltage 
goes  below  approximately 
0,2  volts,  the  first  LED  will 
flash  on  and  off  periodi- 
cally. Also,  the  IC  contains 
a  built-in  voltage  regulator 
so  that  the  supply  voltage 
need  not  be  regulated.  Al- 
though the  circuit  shown 
uses  LEDs,  the  output  ter- 
minals (pins  2-6)  can  actual- 
ly switch  currents  up  to  80 
mA  at  a  maximum  voltage 
of  18  volts.  One  could, 
therefore,  use  small  lamps 
for  the  indicators,  or  even 
set  up  a  solid-state  buzzer 
on  one  of  the  outputs  to  in- 
dicate aurally  that  some 
high  or  low  limit  had  been 
reached. 

The  circuit  in  Fig.  4 
moves  into  the  "big  time" 
with  LED  displays,  in  that  a 
string  of  10  LEDs  is  in- 
volved. This  circuit  uses  an 
iC  that  was  specifically  de- 
signed to  drive  a  string  of 
LEDs  in  response  to  a  vari- 
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Fig.  3.  In  this  circuit  ^s  the  input  voltage  varies  from  0  to  1 
volt  one  LED  will  light  (and  stay  lighted)  for  each  0.2-volt 
step  in  the  input  voltage. 
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Fig.  4.  The  circuit  of  a  10-LED  indicator.  The  size  of  the  IC 
has  been  exaggerated  for  clarity;  it  is  a  normal  16-pin  type 
and  provides  for  very  compact  circuit  construction. 


able  input  voltage.  The  LED 
action  is  like  the  circuit  of 
Fig.  2  in  that  only  one  LED  is 
active  at  a  time,  depending 
on  the  voltage  level  being 
sensed.  The  IC  itself  will 
take  only  a  few  milliam- 
peres  of  current,  so  the 
main  current  drain  using 
the  circuit  will  be  from  the 
LED  that  is  active,  The  cir- 
cuit is  suitable,  therefore, 
for  nnany  types  of  portable 
equipment  applications. 

This  circuit  is  suited  for 
construction  of  an  elec- 
tronic LED  scale,  since  the 


10  LEDs  provide  sufficient 
''spread."  For  instance,  if  a 
receiver  had  a  tuning  knob 
which  covered  25-kHz/revo- 
lutior>,  a  string  of  10  LEDs 
could  be  used  to  provide 
markers  every  25  kHz 
across  a  250-kHz  portion  of 
a  band,  If  a  linear  vfo  is 
used,  therefore,  the  combi- 
nation of  having  LEDs  and 
the  dial  skirt  divisions 
marked  wilf  provide  read- 
out to  1  kHz  over  a  250-kHz 
range. 

The  IC,  although  it  is  a 
small    16-pin    type,    packs 
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Fig.  5.  The  circuit  of  Fig.  4  can  be  expanded  to  contiol  16 
LEDs  as  shown  here  Pin  connections  not  shown  remain  the 
same  as  in  Fig.  4 


quite  a  bit  inside.  There  are 
sixteen  differential  ampli- 
fiers and  a  resistive  vottage- 
divider  network,  plus  the 
driver  circuits  for  the  LEDs 
and  a  voltage  regulator. 
The  internal  resistive 
vottage-divider  network  has 
equal  value  resistors,  so 
that  the  device  will  func- 
tion only  to  produce  a 
linear  LED  scale. 

There  are  three  voltages 
that  are  important  in  the  ap- 
plication of  the  IC.  The  volt- 
age applied  to  pin  10  is  the 
supply  voltage  for  the  IC 
and  can  be  any  regulated  or 
unregulated  voltage  be- 
tv^een  9  and  18  volts.  The 
voltage  on  pin  13  is  the 
maxinium  reference  value 
of  the  variable-tuning  volt- 
age, and  the  voltage  on  pin 
12  is  the  minimum  refer- 
ence value  of  the  variable- 
tuning  voltage.  These  volt- 
ages, as  well  as  the  actual 
tuning  voltage  on  pin  11, 
cannot  exceed  6  volts. 

In  many  circuits,  such  as 
where  varactor  diodes  are 
voitage-tuned  in  an  oscil- 
lator, however,  the  maxi* 
mum  value  of  the  tuning 
voltage  will  exceed  6  votts. 
Therefore,  voltage  dividers 
have  to  be  employed,  as  in 
Fig.  4,  where  the  tuning 
voltage  varies  between  4 
and  15  volts.  R1  and  R2 
form  a  voltage  divider  to 
limit  the  voltage  on  pin  11 
to  6  volts  maximum.  R3,  in 
conjunction  with  R4  and 
R5,  set  the  high  value  of  the 
tuning  voltage  on  pin  13 
and  the  low  value  on  pin  1 2. 
The  table  in  Fig.  4  shows 
which  diodes  will  light  for 
different  tuning  voltages. 


Making  R1  variable  pro- 
vides a  slight  adjustment 
similar  to  the  mechanical 
analogy  of  centering  the 
scale.  The  difference  in 
voltage  between  pins  12 
and  13  can  be  as  low  as  1 .2 
volts  if  a  very  restricted 
tuning  voltage  range  is  nec- 
essary. However,  the  LEDs 
will  tend  to  present  a 
mushy  display  at  this  volt- 
age. That  is,  one  LED  will 
come  on  before  the  forego* 
ing  one  is  completely  extin- 
guished. If  the  voltage  dif- 
ference between  pins  12 
and  13  is  at  least  4  volts, 
the  LEDs  will  light  sharply 
one  after  the  other. 

The  circuitry  connected 
to  pins  11,  12,  and  13  will 
not  load  down  any  external 
circuitry  because  of  the 
high  resistances  involved. 
So,  the  circuit  is  ideal  for 
use  with  varactor  diode- 
tuned  vfos.  There  is  a  5-volt 
regulated  reference  voltage 
available  from  pin  14  to 
ground.  In  some  cases 
where  only  low  current 
drain  is  involved  (3  mA 
maximum),  this  voltage  can 
be  used  as  the  reference 
voltage  on  pin  13  and  the 
source  of  the  variable-tun- 
ing voltage.  Only  one  exter- 
nal voltage  is  needed  then, 
to  pin  10,  R6  controls  the 
brightness  of  the  LED 
display  and  can  be  made 
variable,  if  desired,  to  keep 
the  current  drain  at  a  mini- 
mum for  portable  applica- 
tions or  to  vary  the  display 
brightness  according  to  ex- 
ternal lighting  conditions. 
The  LEDs  used  should  all  be 
of  the  same  type  for  the  cir- 
cuit to  function  smoothly. 


Different  colored  LEDs  can 
be  used  if  their  voltage/cur- 
rent characteristics  are 
similar. 

The  circuit  in  Fig.  4  ac- 
tually does  not  utilize  the 
full  capabilities  of  the  IQ 
but  is  probably  the  most 
useful  because  of  its 
10-position  scale.  Actually, 
the  IC  will  drive  up  to  16 
LEDs,  as  shown  in  Fig,  5  All 
of  the  foregoing  discussion 
about  setting  the  voltage 
levels  on  various  pins  of  the 
IC  still  applies.  Again,  how- 
ever, it  is  worthwhile  to 
emphasize  that  the  LEDs 
must  have  the  same  elec- 
trical characteristics. 

One  may  wonder  if  the 
circuits  in  Figs.  4  or  5  can  be 
further  expanded  to  create 
even  longer  LED  scales.  In 
most  cases,  this  can  be 
done  easily  if  the  tuning 
voltage  range  is  not  too 
small  If  it  is  on  the  order  of 
1  to  14  volts,  for  example, 
one  IC  can  be  set  up  to  re- 
spond to  1  to  7  volts  and  the 
other  from  7  to  14  volts, 
with  their  inputs  (pin  11) 
paralleled,  The  setting  up 
of  each  IC  to  respond  to  a 
given  voltage  range  is  done, 
as  explained  previously,  by 
putting  the  desired  low- 
and  high-reference  volt- 
ages on  pins  12  and  13  of 
each  IC.  Note  that  the  high 
voltage  of  the  first  IC, 
which  is  a  nominal  7  volts, 
should  be  a  bit  higher  than 
the  nominal  low  7  volts  of 
the  second  IC,  The  reason 
for  this  is  to  provide  a 
smooth  crossover  between 
the  LED  displays  associated 
with  each  IC  For  instance, 
if  two  circuits  of  the  type 
shown  in  Fig.  4  were  used, 
when  7  volts  or  slightly  over 
was  reached,  the  last  diode 
in  the  first  IC  (DIO)  would 
tight  simultaneously  with 
the  first  diode  (D1)  associ- 
ated with  the  second  IC, 
These  diodes  would  not  be 
used  in  the  scale  display 
but  must  be  left  in  the  cir- 
cuit. 

By  careful  adjustment  of 
the  7-voIt  overlap  point 
there  will  be  a  smooth  step 


between  diode  D9  from  the 
first  IC  and  D2  from  the  sec- 
ond IC.  This  overlap  adjust- 
ment can  be  achieved  by 
making  R7  in  the  circuit  in 
Fig.  4  a  trim  pot  instead  of  a 
fixed  value  resistor.  If  one 
used  two  circuits  of  the 
type  shown  in  Fig  4,  there- 
fore, 18  diodes  actually  will 
be  available  to  form  a 
scale;  there  will  be  30 
diodes  available  in  the  case 
of  the  circuit  in  Fig  5. 

Although  the  foregoing 
circuits  were  presented  for 
use  as  LED  tuning  or  log- 
ging scales,  they  can  be  ap- 
plied to  many  other  uses 
around  the  shack.  The  most 
obvious  might  be  as  battery 
voltage  monitors.  The  cir* 
cuits  in  Figs.  2  and  3  are  par- 
ticularly suited  for  this  pur- 
pose. Also,  the  circuits  can 
be  used  to  replace  or  to 
augment  analog  meter 
readouts.  The  circuit  in  Fig. 
4,  with  or  without  the  addi- 
tional LEDs  shown  in  Fig.  5, 
is  particularly  well  suited 
for  this  purpose.  It  has  a 
high  impedance  input,  and 
the  response  time  is  easily 
fast  enough  to  follow 
speech  peaks  once  the 
audio  sample  has  been  con- 
verted to  dc  by  a  suitable 
rectifier. 

The  Texas  Instrument  ICs 
are  available  from  the  usual 
supply  sources,  while  local 
availability  of  the  Siemens 
IC  can  be  determined  by 
writing  to  Siemens  Compo- 
nents Division,  186  Wood 
Ave,  S.  Iselin  NJ  08830. 
Siemens  actually  makes 
two  ICs  — the  UAA170  and 
the  UAA180  They  are  simi- 
lar, except  that  the  U AA1  SO 
provides  a  display  such  that 
the  LEDs  remain  lighted 
once  their  voltage  detec- 
tion level  is  reached.  The 
amount  of  current  required 
with,  say,  10  LEDs  lighted 
would  make  this  type  of  dis- 
play unsuitable  for  most 
portable  applications.  How- 
ever, where  current  avail- 
ability is  not  a  problem,  the 
display  is  a  very  effective 
one  in  place  of  an  analog 
meter  display.  H 
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UNSURPASSED  RTTY 

No  Other  RT1Y  terminal  made 

gives  you  ALL  tlie  features 


ofournewDS3100ASR 


TX/RX  operation  with  3  codes:  Baudot  RTTY,  Morse  Cod©.  ASCtt  RTTY 

Starage^buffers  for  1 50  lines  of  RX  storage  and  50  iin^p  of  TX  storage 

Jhe  HAL  •^pri^nar'soyt  screen  shaws  bgth  RX  apd  TX  buffers  or  \^h9ie.scipen  for  RX 
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The  EAROM  arifcjws  pow^r-c^  storage  of  2  '^Heri  W  messages  and  terrriinaiioperating 
Gonditions:  -r  ::::--  ^-■—^'::'  ^■.:..:-::..,..:v;;; 


Programmable  WRU  answer-back  and  setectiye-cal I  features 

SeparateCW  idan tHication  key  tor  BTTY  operations  . 

Automata  XK/0Kc#ntrs?lw  plus  4  keyboardcantralj!^^ 

tntefoal  real:time^ctod<  ke^ps  ^4  hour  time  pi  update 

NeWty  tfeveioperit^  rece  and  programs  give  superior  CW  reception 

New  green; f%r^#^  gives  ciear,  eye-easing  viewmg 

bn-screen  status  indicators  give  continuous  dispfay  of  terminal  operating  conditions 

Word-Wrap-Around  prevents  splitting  of  words  at  endbf  dispiay  line 

Continuous,  line,  and  word  modes  offer  flexibility  in  editing  transmit  text 

Attractive  streamlined  metal  cabinet  gives  effective  RF!  shielding  from  transmitters 
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Here  Are  Mom  DS3100  ASR  Sfmcifications  thM  Give  You  Stme-of-the-Art  RTTY  Operation: 

QBF  and  RV  testinessages  ■  LcK>pand  RS  232  RTTY  I/O  ■  Plus  or  minus  CW  key  output  ■  25  (Mrt  llftll*^m 

coiinactor  »  Half  orluH  cf  upleix  ■  Upper-lower  case  ASCII  «  All  ASCII  control  codes  »  Optional  line 

printer  for  all  codes"  Selectable  ASCII  parity  m  1 10  to  9600  baud  ASCII  ■  45  to  100  baud  Baudot  ■  1  to  175 

Morse  receive  and  transmit  •  UnSMft  6rl##oe  for  Baudot »  SYNC  idle  for  RTTY  and  Morse  m  Break 

key  lor  RTTY  ■  Tune  key  for  Morse  «  Automatic  CR-iF«  120/240^,50/60  Hz  powwerw  Custom  labeled  key 

tops  show  control  operation  «  Copy  receive  text  into  transmit  buffer  w  TX  f lagsallow  sepmenting 

of  TX  buff er  •  One  year  warranty  ■  Price  $1 99S.iM       ■ 


HAL  COMMUNICATIONS  CORR 

Box  365 

Urbana,  Illinois  61801 
217^367  7373 


For  our  European  customers,  contact:  Richter^  Co.  D3000 
Hannover  1^  I  E.G.  intereico,  6816  Brs^one/Lugano  ♦  Radio 
Shack  Ltd  ,  Loncion  NW63Ay  •  Erik  Torpdahl  Telecom.  DK366O 
Stenlose  Denmark  -: 


HAL  Communications  and 
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the  1 980  Winter  OJympics 

through  W.0,  RAN. 
(Winter  Olympics 
Amateur  Network) 
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Emelie  and  Rexford  Matlack  W3CFC 
1205  Marion  Drive  S. 
Sl  Petersburg  FL  33707 


The  Paper,  the  Station,  and  the  Man 

—  a  brief  history  of  the  New  York  Times 

radio  stations 


The  year  was  1920,  and 
the  prestigious  New 
York  Times  was  in  trouble. 
Communications  from 
England  and  especially 
from  occupied  Germany 
were  in  bad  shape  after 
World  War  L  The  Navy,  still 
handling  messages;  had  on- 
ly one  land  line  to  NBD,  Bar 
Harbor,  Maine.  News  dis- 
patches from  Berlin  that 
were  being  transmitted  by 
the  long" wave  station^ 
POZ,  Nauen,  Germany, 
were  being  received  at  the 
Bar  Harbor  installation, 
but  would  arrive  at  the 
Times  newsroom  24  to  48 


hours  later.  As  everyone 
knows,  nothing  is  deader 
than  day-old  press. 

The  Times  had  always 
been  interested  in  wireless 
communication,  Even  back 
in  December  of  1901,  when 
Marconi  had  been  able  to 
transmit  the  letter  ''S''  to 
Newfoundland  from  the 
Poldhu  station  in  southern 
England,  the  Times  had  not 
joined  the  rest  of  the  world 
in  doubting  that  wireless 
messages  could  ever  be 
sent  across  the  Atlantic.  In- 
stead, the  paper  had  called 
the  Marconi  transmission  a 


triumph  and  had  written 
columns  about  the  achieve- 
ment 

Also,  the  New  York  Times 
had  been  the  first  to  receive 
a  message  sent  to  the  west 
from  the  newly-established 
wireless  service  between 
Ciifden,  Ireland,  and  Glace 
Bay,  Nova  Scotia.  From  that 
time,  January,  1912,  until 
the  outbreak  of  World  War 
I,  nearly  all  Times  dispatch- 
es from  London  and  Paris 
had  come  by  wireless  to  the 
Glace  Bay  station  and  then 


over    special     land    lines 
leased  by  the  paper. 

When  trouble  came  after 
the  war  in  the  form  of 
unreliable  communica- 
tions, it  was  decided  to 
establish  a  long-wave  re- 
ceiving station  in  the  tower 
of  the  Times  building  at 
Times  Square;  this  did  not 
bring  the  success  hoped  for 
in  receiving  dispatches 
from  POZ,  Nauen,  Ger- 
many, however.  So,  who 
better  could  they  turn  to  for 
improving    this    situation 


Times  receiving  sets,  7925. 


Times  receiving  sets,  1926.  Note  /ong-waVe  receiver  and 
two-stage  amplifier  in  background. 
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than  Reginald  \.  Iverson,  a 
former  crack  operator  at 
transatlantic  Navy  receiv- 
ing stations  in  Belmar,  N.J,, 
Chatham,  Mass ,  and  NBD, 
Bar  Harbor,  Maine? 

Once  employed  at  the 
Times,  Iverson  began 
assembling  improved 
equipment  for  the  new  re- 
ceiving station.  An  antenna 
was  run  from  the  top  of  the 
flagpole    on    the    Times 


building  down  to  the  corner 
of  the  Flatiron  Building  at 
43rd  St,  then  along  the 
third-floor  offset  and  back 
up  into  the  radio  room. 
Another  antenna  went  from 
the  top  of  the  tower  down 
to  the  other  side  of  the 
building. 

Early  equipment  consist- 
ed of  a  Kennedy  long-wave 
receiver  with  a  two-stage 
amplifier    and    Baldwin 
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phones,  later  to  be  sup- 
plemented by  receivers 
designed  and  built  by  iver- 


son. All  of  this  finally 
brought  better  reception 
from    Europe   so   that  dis- 


Amateur  transmitter  using  two  204  tubes  with  motor-gen- 
erator under  tabfe.  Note:  This  same  transmitter  was  used  in 
1928  with  slight  modifications  at  WHD.  Located  in  Times 
Tdwer.  Times  Square,  N.Y. 


Front  view  of  By rd  expedition  receiver. 


1928  shortwave  receiver  built  by  Iverson  for  reception 
from  the  Admiral  Byrd  1928  expedition.  Back  view. 
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patches  received  during  the 
day  could  be  printed  in  the 
paper  that  night.  Two  years 
later,  in  1922,  this  station 
was  superseded  by  a  com- 
pletely new  installation, 
and    the    radio    room    was 


moved  from  the  tower  to 
the  new  Times  building  on 
43rd  St,  Radiotelephone 
had  become  popular,  and 
several  broadcast  receivers 
were  added  at  the  new  in- 
stallation, 


At  this  time,  in  order  to 
further  improve  press  re- 
ception, Iverson  was  sent 
on  a  lend-lease  basis  to 
Halifax,  Nova  Scotia,  to 
establish  another  trans- 
atlantic   receiving    station. 


This  project,  to  be  known  as 
News  Traffic  Board,  Ltd., 
was  a  joint  venture  of  the 
New  York  Times,  Philadei- 
phia  Public  Ledger,  Chicago 
Jfiburie,  and  a  Canadian 
paper. 


Byrd  ship  Eleanor  Boiling,  1928  expedition. 
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New  York  Times  headlines,  1929  Byrd  flight 
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/?.  /.  Iverson  W2LDR  home  station  in  Astoria,  L.L,  1938. 


1935  flight:  Thor  Lathing,  N.Y.  to  Norway,  before  takeoff. 
Picture  of  plane  with  note  to  R.  }.  Iverson  of  the  Times. 
fTimes  installed  his  radio.) 
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Shortly  after  completion 
of  the  Halifax  station,  its  ef- 
ficiency and  that  of  Iver- 
son,  its  only  engineer  and 
operator,  were  sorely  tried 
when  Irish  rebels  cut  the 
transatlantic  cables  at  the 
repeater  stations  along  the 
Irish  coast.  This  left  in  op- 
eration only  two  very  slow 
cables,  one  of  them  from 
France.  Since  this  reduced 
the  communication  chan- 
nels considerably,  Iverson 
sat  at  the  typewriter  fifteen 
hours  daify,  from  10:00  am 
untii  1:00  am,  copying  the 
London  long-wave  press 
transmissions  until  more 
operators  could  be  recruit- 
ed. His  perseverance  great- 
ly expedited  copy  intended 
for  the  United  States  and 
Canadian  newspapers,  and 


this  experience  proved  to 
the  papers  the  value  of 
wireless.  They  now  poured 
more  money  into  building  a 
better  station  at  Dart- 
mouth, Novgi  Scotia,  with  a 
vastly  improved  antenna 
system.  Balanced  loops  and 
towers  were  installed,  In- 
cidentally, this  station  was 
a  forerunner  of  Press  Wire- 
less, founded  in  1929. 

Iverson  returned  to  the 
Times  in  1924  as  chief 
engineer.  The  receiving 
equipment  was  updated, 
long-wave  receivers  were 
built  with  audio  bandpass 
in  the  outputs,  and  new 
antennas  were  erected.  All 
of  this  resulted  in  excellent 
reception  from  Europe. 

About  the  time  that 
shortwave    frequencies 


were  coming  into  use, 
around  1926,  a  rash  of  ex- 
plorers and  fliers  were  mak- 
ing  headlines.  When 
Richard  Byrd  and  Amund- 
sen   reached    Spitzbergen 


Bay  in  their  race  to  be  first 
to  fly  over  the  North  Pole, 
Byrd  by  plane  and  Amund- 
sen by  the  dirigible,  Norge, 
the  commercial  dispatches 
that  came  from  there  were 


Press  Wireless  receiving  room.  Little  Neck,  LL,  1929. 


204  transmitter  which  the  Times  built  for  the  Ellsworth 
trar}S' Antarctic  expeditior}.  Front  view. 


Back  view  of  same  transmitte!r. 
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Louise  Boyd  North  Greenland  expedition,  1938.   Front 
view. 


unsatisfactory  even  when 
the  Times  had  to  pay  over 
$1 .00  a  word  for  them.  This 
prompted  the  engineering 
department  to  build  imme- 
diately a  SOOWatt  short- 
wave transmitter  using  two 
204  tubes  in  tuned-plate, 
tuned-grid,  with  the  plate 
supply  furnished  by 
Crocker-Wheeler  motor 
generators.  Several  high- 
frequency  receivers  also 
were  constructed, 

In  1926,  the  Times  ap- 
plied for  and  received  an 
amateur  license  with  the 
call  letters  U2UO.  From 
then  on,  direct  press  com- 
munications were  estab- 
lished with  expeditions  to 
all  parts  of  the  world.  Thou 
sands  of  words  of  front- 
page copy  appeared  under 
the  slug,  "By  wireless  to 
the  New  York  Times/*  Two 


years  later,  at  the  insistence 
of  the  American  Radio 
Relay  League,  station 
U2UO  was  phased  out  and 
a  commercial  license  was 
issued  with  the  call  letters 
WHD.  Frequencies  were  as- 
signed in  the  press  section 
of  the  marine  bands, 

A  partial  list  of  the 
noteworthy  expeditions 
covered  by  the  Times  fol- 
lows: 

•  The  Richard  Byrd  and  the 
Amundsen  flights  (already 
mentioned  above), 

•  The  Count  Von  Luckner 
'round  the  world  "Cruise  of 
Good  Will"  on  the  yacht 
Vaterland,  in  1927. 

•  Captain  William  Erwin's 
flight  in  the  Spirit  of  Da! fas, 
1927.  The  Times  operator  in 
New  York  heard  his  last 
message  as  his  plane  fell  in- 
to the  Pacific  and  was  lost 


Back  view  of  one  of  the  transmitters.  Times-bui/f  by  R.  i 
Iver^on.  Call  letters  of  expedition:  LAHR. 


•  The  Byrd  Antarctic  Ex- 
pedition to  Little  America, 
1928.  Much  of  the  equip- 
ment was  supplied  by  the 
Times  in  exchange  for  ex- 
clusive newsbeats.  More 
than  two  million  words 
were  handled  by  the  sta- 
tions of  the  expedition,  and 
communication  with  Little 
America  was  so  reliable 
that  it  was  referred  to  as 
'Ihe  9000-mile  wire  to  the 
South  Pole  " 

•  The  Hobbs  University  of 
Michigan  Expedition  to 
Greenland,  1928.  An  inter- 
esting sidelight  here  was 
that  the  Rockford  (IHiiiois]- 
to-Sweden  fliers,  Haskell 
and  Cramer,  were  lost  after 
their  last  radio  signals 
placed  them  at  the  northern 
tip  of  Labrador  No  word  of 
them  was  heard  until  they 
walked  into  Hobbs  camp 


100  miles  from  their  landing 
site.  The  first  edition  of  the 
Times  that  very  night  car- 
ried the  story. 

During  the  19305,  the 
Times  station  worked  close- 
ly with  many  other  expedi- 
tions and  fliers.  Some  of 
these  were: 

•  War  maneuvers  in  the  far 
Pacific.  The  paper  had  its 
correspondent  on  the  flag- 
ship, Pennsylvania,  and 
WHD  communicated  di- 
rectly with  the  fleet  through 
a  receiving  station  in  Iver* 
son's  home  in  Astoria.  The 
transmitter  was  controlled 
by  land  line. 

•  The  Russian  flier's  Mos- 
cow-to-Los  Angeles  flight, 
lost  in  the  Arctic  without  a 
trace.  Iverson  was  commis- 
sioned to  obtain  a  complete 
radio  station  to  communi- 
cate with  the  search  expedi- 
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One  of  WHDs  postwar  transmitters,  1947. 


tion  headed  by  Witkins  .md 
based  in  Point  Barrow, 
Alaska.  The  plane  was 
never  found. 

•  The  Lincoln  Ellsworth 
trans-Antarctic  expeditions 
under  Sir  Hubert  Wilkins, 
1938-9.  Iverson  built  all  of 
the  transmitters  and  orga- 
nized and  secured  commu- 
nications equipment  used 
for  two  years.  At  this  time 
he  became  active  in  ama- 
teur radio  as  W2LDR  to  ser- 
vice the  expeditions  with 
an  outlet  for  news  and  per- 
sonal messages. 

•  The   expedition    of    San 

Francisco  socialite  Louise 
Boyd  to  North  Greenland. 
The  same  services  were  per- 
formed   for    communica- 


tions as  in  the  expeditions 
above.  Her  valuable  sur- 
veys were  used  by  the  Navy 
in  World  War  IL 

With  the  coming  of 
World  War  1 1 ,  there  were  no 
more  explorations.  The 
world    had    become    too 

small  and  there  were  more 
immediate  concerns. 

News  broadcasts  begun 
by  station  U2UO  were  now 
continued  with  WHD  twice 
daily  on  marine  frequen- 
cies and  were  heard  reg- 
ularly by  Australia,  South 
America,  and  ships  at  sea. 
The  reputation  of  the  Times 
was  such  that  it  was  the  on- 
ly station  allowed  to  trans- 
mit its  hour-long  newscasts 
without  a  censor  sitting  in 


News  receiving  room  with  printers.  Note  National  HRO  in 
background. 


the  radio  room.  Also,  half  a 
dozen  shortwave  receivers 
were  set  up  to  constantly  in* 
tercept  broadcasts  from 
London,  France,  Berlin,  and 
Rome.  This  information  was 
important  to  the  reporters 
and  correspondents,  al- 
though much  of  the  news 
from  the  Axis  powers  was 
exaggerated  or  untrue. 

Soon  after  the  war,  the 
twenty-five- year-old  trans- 
mitters of  WHD  were  re- 
placed by  two  modern  crys- 
tal-controlled jobs  with  the 
increased  output  of  2  kW, 
They  now  had  ac  in  the 
radio  room  in  the  tower 
where  formerly  there  had 
been  only  dc.  News  sum- 
maries were  broadcast  until 
the  mid-sixties,  when  it 
seemed  that  there  was  no 
further  need  for  them. 

After  the  armistice,  the 
Reuters  News  Agency,  Lon- 


don, wanted  to  establish 
itself  in  the  United  States 
and  South  America,  The 
Times  agreed  to  handle 
their  east-to-west  com- 
munications into  the  States. 
High-speed  radio  circuits 
were  set  up  at  the  London 
end  and  receiving  time  was 
leased  from  Press  Wireless 
and  ITT.  The  signals  then 
were  piped  into  the  Times 
radio  room  Thirty  to  forty 
thousand  words  of  press 
copy  from  Reuters  were 
handled  daily,  received  on 
Hellschreibers.  facsimile- 
type  printers  These  were 
made  in  Germany  and  were 
capable  of  taking  fifty 
words  a  minute. 

In  1965,  the  license  of 
WHD,  which  had  seen  such 
extraordinary  service,  was 
allowed  to  lapse  and  Iver- 
son, after  almost  fifty  years 
with  the  Times^  retired,  ■ 
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®KEIM>A/OOD 


TR7600  VHF  XCVR 

BLC  10/70  VHF  Power  Amplifier 


TR7600r   2m    FM    XCVR.     10 
wotts^  LED  r^dout^  144-147.995, 

FuJIy    synthesized,    srty    repeater 
Qiimx  possfble,  m^nofY  channel. 

S375.00 

149.95 


TOTAL  REGULAR  PRICE 
SALEPRtCE 


$524.95 
$424.95 


raaitieerliia 


SAVE$100m 


Unarco-Rohn 


COMPLETE  25G  TOWER  PACKAGES 

150' Guyed  Tower:  Inctudes  top  section^  4  regular 
I  sections,  base  plate»  rotor  piate,  50'  guy  wire,  2  guy 
assemblies  with  torque  bars,  3  concrete  guy  anchors 
and  other  mfsceUarveous  hardware, 

TOTAL  REGULAR  PRICE        $594.02 
SALE  PRICE  464.02 


/ 


SAVE$130m 

1 50'  Bracketed  Tower;  includes     top     section,    4 

regutar  sections,  base  plate »  rotor  plat^  and  universal 
house  bracket. 

TOTAL  REGULAR  PRICE        S366.15 
SALE  PRICE  266.15 


X 


SA  VE  $100.00 


CKMAN 


^013 


Cmiphtt  MukMM^A  Ofability 


DCi 


♦  ♦.Bcckman  Multimeters 
keep  going. 

tfypm^w evei  bean  traLtbEed  bv  i  f iult^  nuilH- 
rae^  —  Of  hiiii  one  that  w^in't  4ULtB  up  to  ihe 


CMu  erf  ^todidti 


TECH  300 -$100 
TECH  310 -$130 


TOP 


TEN 


MHuI^KIM 


574 


^     ^       570 


TUFTS  NOVICE  EXCLUSIVE 

Purchase  your  Century  21  (570  or  574)  from  us  and 
have  up  to  one  year  to  apply  the  full  purchase  price 
towards  a  model  540,  544,  545,  of  546  when  you 
upgrade  your  station. 


Syncom  SI  with  TIP: 
From  Tftfnpo  —  the 
wortd*s  first  synthesir- 
ed  $00  channel  hand^ 
held  transceiver.  In* 
eludes  hattery  f^ack. 
charger^  telescoping  an^ 
tenna  —  and  SOO 
channels! 

KLM   PA2-25B   Power  Amplifier:  2  watts  in.  25 
watts  out. 

PACKAGE  1 


FT207R: 

From  YAESU  -  2m 
FM  KCVR.  Handheld 
complcielv  synthesized, 
digital  readout,  key- 
board access.  2  watts p 
4  me m ones  and  much 
more. 


««• 


$339.00 


92.9S 


Tempo  SI  w/tTP 
KLM  PA2-25B 

Power  Amplifier     

Total  Regular  Price    $431,95 
SALE  PRICE     $396.95 

SAVE  $35.00 


PACKAGE  2 

FT 207 R  Synthesized 

2m  handheld  $399,00 

KLM  PA2-2SB 

Power  Amplifier  92.95 

Total  Regular  Price    $491.95 
SALE  PRICE    $441.95 

SAVE  $50.00 


^KEIMV\/OOD 


peirrsftifr  in  amttffuf  radm 


TS520SE 


■K, 


TS520SE:  T 60-10  meters, 
200  watts  P.EP.,  speech 
procem&t^  noise  bfanker,  ex- 
cel lent  sensitivity  and  mini« 
mum  cross-mod. 

TS520SE 
Hiistler  5BTV  Vertical 

TOTAL  REGULAR  PRICE 
SALE  PRICE 

SAVE  $120,00 

or 

TS520SE 
ATB34  Cushcraft  TriBander 

TOTAL  REGULAR  PRICE 
SALE  PRICE 


5BTV 

S629.95 

139.95 


$769.90 
S649.90 


$629-95 
$289.95 

$919-90 
$769,90 


®KEN\A/aOD 


I  f  «^^^ 


TL922A:  2kW     P.E.P., 

160-15  meters,  3-5O0Z 
tubes. 

TL922A: 
MBIl  Tuner 


Modai  43 


M8I1  TUhlEH: 

3kW,  160- to  meters. 


Total  Regular  Price 
Sale  Price 


TL922A: 

Bird  Model  43 
$1 199.00     with  25D0H  element 
^295,00     and  carrying  case 

$1494.00  Total  Regular  Pflc© 
S 1294 .00  Sals  Price 


S1 199.00 


201.00 


SAVE  $200,00 


$1400.00 
SI  200 .00 

SA  VE  $200.00 


CALL  AND  CHECK  OUR  GREAT  DEALS  CM 

ALL  YOUR  AMATEUR  RADIO  NEEDS. 

DIAL;  (617)  395-8280 

Stock  item«  shippad  with  In  24  hours.  Prices  subject  to  change. 

Limited  quantity  on  some  items. 


xspx  'i0i\voi3(9i  'uEMj  'j^Sujis  'jLSS  '^^^IIS  *djEq5  'uqoy  'joqoy  'ADuaSay  'suoijeojunujiuoQ  odij  'jeujo|ej 


60 


[QUESTION:  I  Who  has  Advanced  Electronics,  Alpha,  AMECO,  Amphenol,  Antenna  Specialists,  Astatic,  ^ 


R-X  NOISE  BRIDGES55.00 


Ir^SSS'- 


VLF  CONVERTER  $59.95 


'-^ 


*  L^a  llie  trdfh  jiwt  fwr  safeennlL 
«  Ffld  I  Mi  K  nff-itMHianic. 


Hnv  fcvicf  tpm  up  tiw  HWld  vf  ¥LF  tttnt.. 
nvcfisi  3.5^4  mil. 


•  NuEvran 


illkf  I75«ivlpl 


llfl 


EtlSlid 


«  = 


^^vu'Vikiiift 


ift5 


Mddel  MB  II  $2dS 
(with  Balun]  $325 


-^  MB  II  provi4e«! 

•Constant  SWR  nio<n«lO'i'^  *f*recca*OA  tumng  of  tmaf  *mp  *  MArm<Hi«c  SLippreSSiprr 
*  Rece»ve*  in(itJt  impedance-miatching  *  Ma^tmum  powe^  tfansfer  io  antenna  •Con- 
lifiumjis  irequ«ncy  covera^  1  6  to  30  MHi  *  PreiCiS»Oin  luffing  o^  any  wift  ''* 
uir«v«lengtK  pf  longer,  witb  SWR  pf  i  i 

MB  II  Ita  lures:  ■ 

♦Funest  quality.  madfr-in-USA  compon^nls  *Lafge,  precisiofli  ^A^Y-l^-fft^  dial*  w«tnl 
3€0   readout  *Optipf>a»  3Q00  watt  Salun  for  iwrn  lead  antennas  ' 


B*W 


Barker  &  Williamson 


5-BAPJDTRAPDlPOLEl 
(80  thru  10  Meters) 

PowBr  ratBd  2  k  WPEP,  afi- 
prOK,  110  ft.  ttpan 

Complete  with:  wire^  traps^  <jnd 
irtsalatore,  SO  ft.  RG  S/U,  PL- 2 59 
conmectcHr.  heavy  duty  cast  alumi- 
num and  $t0aTii«  cents'  cofv 
nectof. 


LOOP  ANTENNA 
Loop  Amplifier  $67 SO 
Plug-in  loops $47,50  ea. 


Pttio-fcn  loDpi 
avjiuble'  Cor: 
1I0D-5OQ0  K(fr 

rBffi^eiil  iinril 

lie  au  mt 

rVLF,  1Ti0  mrltT  Mni). 
4fc|WjOtt 


ALL  BANDS  PREAMPLIFIER 
$89.60 


Tpi«t  t  ■  irt  'S4  MHz.  Diivfrn  ALl  imtmr 
ban^  160  19  6  metcn.  UX.  ibfiitwttft 

Fif  ftctwerj  AMD  trtmxmvett. 


Elmtrtmk 


-       4t       w 


$94  VHF  model  4362  (140-180  mhiI 
$94     HF  model  4360  (  18-  30  mhiI 

itlOfl 

The  4560,4.162  HAM  MATE  DtTtctlDiwI  Walt- 
mccer-i  jrc  (rut-Jtiuii  ly|jic  irnitrumentt  hn  me.uMwin^ 
(i:irwflr[)  t((  iffCldL-li'iJ  fHjwtr  in  5Q^j^1^l  nPiUiitl 
t:r^nsttiJi'&iiEirk  llivt  th4^'  ir?  d^Fcci  deiccri(lj.nii  q\ 
ihc  TTWjJcl  43  1  imuUME*  Watmicrt r      the 
^"tiLJlc^iii^n^L  ktar^tJJird  ot  the  indLt&lr>>     ind  wi]l 
^ccufjidv  fMJifcurc  RF  pawet  flow  andst  Any  4<ud 
i;fTfl4ilinn,  t.i^  wAttmeifT  i»  made  ut9  af  *  prn.ntl'v 
mdfhincd  w^ (  kpii  of  Slkiliin  lirw.  i  f^tiUblc  vmi^  i  >: 
rltiTwm  and  raetfi  ulibnted  in  w«itv  4II  mtiwilr^ 

COWfllKI^  i.4:  without  tnrvifiL,  ifUI  l<Ef<Hjnt  'or 

Ihcfitfpi^hi'  'V  HJlM  WAT C  W^ltrrwIrTf.. 
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WON 
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ICldOH 
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IfflMK 
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MODEL  43 


E^ifments  (TdbIa 
Elements  (Tsbl« 


2  30  MHz 
25  1  000  hAHz 


Carrying  C35«  fof  Mod^  43  St  6  el^mdnti 
CAtryinq  cs^d  for  1 2  ^Ittmants 


$130  00 
45.00 
38.00 
27,50 
17.00 


READ    RF    WATTS    DIRECTLY!     (Spocrfy    Type    N   or   S0239   cOf 
Inectors)  0,45  -  2300  MHi,  1l 0,000  Wattm  ±5%,  low  insertion  VSWRJ 
I-   1.05^   Unequalled  economy  and  fJexibility,  Bgy  only  ttie  elemBnifs)] 
'overing  your   pr«s«ni   freqU'Qncy   and  pouvQr  needs,  ackl  extra  rang* 
later  rf  your  Teouiremenits  expands 


n> 


u 


Pre-assembled; 

Model  370-11 

-  $64,95 

Kit  (illustr^tedl : 
Model  370-12-tS4.95 


.^ 


Hy-Gain  REEL  TAPE  PORTABLE  DIPOLE 
for  10  tfiru  SO  Meters  Model  13TD 

The  iKost  portable  liigh  perN)nnafice  dipole  evet... 

dllubU*!  anternail  ^yii4(/<m  t<^l^r  devptripnl    ll  IiAp  [rnivi'ti  EnvBlu4iblf  m  |ln^vldl^t{ 
relliAb1«!  Chimin jmcatlLinxi  4 n  vilal  rnilLldrv  Mr^tcitmmt'rcml-iippticuli'iinri  thr^^ui;fi- 
UkJt  ihv  -world  Two  inli|itlli*A#stiH>'l  tflpth-,  ccjliliruci'dl  tn  iTH.'trrii.exLL'FKl  Inirit  I'lthl-f 
nldif  iif  Lh^  maLrt  hutjii^nK  ur  ^^^  '''^  t-cM-ul  iJjiiiKim^'  4if  ]!;1^  fifi  for  it  ■'i  fru'  it|}i>'r-4ilMiir 
^1*^  n.   kn^hs  1)1'  (jij1^|jr<jjj>'l»<h.t'  rnjpe  Etl1-iii-|ii<d  tti  i^iii'li  tM^H-  )^it^rniii>i  iiiHi!i4lliiMi»n 
Ut  ^tt*\f%.  mtff>,  bMiJdinij*    whftU'vfr  i«:  yivtifil4ibli-  htr  rurfflittii  it^ihuhli-t  tinti'inui  x^hit^rn 
I  ntf  ifra!  led  in  t\n>  HikH  i  hi  purl:   huii^tn^  i*  n   rr'-i|iHiHrV   Ut  JfHtflii  nji(n>^rri4Hir»  iHarl 
I  r  A  h  If  rated  tci  mi-bfr  nii-4hur^mt'n^  nui  thr  tll^rfe     rij^iii-^  inAallitlfliii  f^mliJiiRpi    F'ntls  with 
'<.'  i4nn  DD^x    Uvlivrn  utilatJinilini;  prrfunndnrr  thf  m  parlHbk>  nr  prrm4riml  1  n«]ul tatwn 

wt  No   2?a  Pr4Cf   »*95 
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TWO-METER 
CRYSTAL  SALE 

$2.25  each 

Limited  to  existing 
stock, 

ttsndard  •  kom  •  Heaihkit  •  Ken  •  CI  egg 
Eng    •  Drake  •  And  Others] 


Regency  •Wilson  •  VHF 


BANDf^ ASS  REJECT  OUPLEXER 
|>PLA-144  FOR  144-174  MHt 

A]so  available  for       __  ^ 
54,  220,  4%P  MHz. 


t  iLi 


'itta  wrtt  paai  imw}  ■€-<=?  -^jif^df 


tt0mt   *%mr  •■'  i-iiil    |x«if^  hv]H«Wi    'WMiriiJ   iifiiM 
immi  ilW  KahriidM-t  rnilY   rtumnliu   ir  ilu  hv 


$479 


WACOM 


VOA 


CfWQt 


mrlces    FOB   Maotord,   MA. 

Ima  residents  add  5%  sales 

■tax. 
MInlTnum    $3,00    for   KHip- 
ping  and  handlln§  on  ALL 
ORDERS. 


Nam«_ 
Addrssi 

City 

Ordert 


C«M 


State 


TUFTS 


Radio  Electronics 

OPEN  DAILY  9-9 
SATURDAY  9«5 


n  Check  Enclosed  D  Visa  □  Master  Charge         D  Send  for  Free  Catalog 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 

.  Card  no, Card  dxp*  date 

Signature 

206  Mystic  Avenue,  Medford,  Mass,  02155,  Tel:  1-617-395-8280 


h^  f^eadef  Service— see  p^ge  J  79 


61 


I 


f 


:ENTRAL  NBW  YORK'S  FASTEST  GfiOWiNG  HAM  DEALER 


jr^.  J- 


*    * 


^5^* 


T'^yi 


^:^i.       ^\ 


1*1  Vu 


Feaiurmg  Yaesu,  Icom,  Drake,  Ten-Tec.  Swan,  DenTrDn.  Midland.  KDK.  MFJ,  Mtcrow^e 
Module,  Tempo,  Asiron.  KLM,  Hy-Gain,  Mosley,  Larserr.  Cushcraft,  Hustler,  Mini  Products, 
Bird.  DSl  Mkage,  Vibroplex.  Bencher.  Inlo-Tech,  Udivefsal  Towers.  Caiibook,  ARRL,  Asiatic, 
Shure.  We  service  evefyihtng  we  self*  Wrne  or  call  for  quote.  You  Woft't  b«  Oi  sap  pointed. 

Weareiust  a  few  mtnules  of  J  the  NYSThruway  (1-90)  Ek\\  32 


Wtn«n 
K2IKN 

CallTalJ  Free:  l^aOO-448-7914 


ONEIDA  COUNTY  AIRPOflT  TERMINAL  BUILDING 
ORtSKANY,  NEW  YORK  t3424 


ISKANY,  NEW  YORK  t3424  wa'mSM 

New  York  State  Residents  Call:  315'3a?-?672  Dr  315-337-0203 


Now 


the  industry's 
first  truly 


INFO-TECH  M-300 
TRI-MODE 

KEYBOARD 


A  mcroprocessOf 
controlted  keyboard 
that  generates 
Morse.  RTTY&  ASCII 


Other  Features: 

•  BriiSi  m  au'Ch  brown  fgx  generaror  on  all  modes 

•  AutomalfcCR  LF 

•  TOO  Chafacter  Running  Buftef 

•  10  recallable  user  programmable  message 
memofiesot  120  characters  each 

•  CQ  S  D£  special  keys  on  a(*  modes 

•  Keyboard  conirol  o*  att  fumrdons  e^ceot  sfiiJl  4 
buffer  conirot 

•  4  row  keyboafd  eiimmaies  figyres/ieiiets 
sharing  an  RTTY 

•  Mdf^y  more  features 


Morse  Featyres: 

•  A  hi  l^IjWPM   in  1  WPiyl    incremems 

•  9  tirtiustiiblw  wpii|ht  levt?f^ 

•  sirlptnnf."  wffh  ]ntn;  nind  lf*vr'l  adiiisfments 
.^p.^fMl  ki^ys  AS  BK   BT  AR   SK  CQ  DE 

RTTYFealurtm: 

•  burM  in  AFSK 

•  bu<tl  m  CV^(D 

•  bM>H  jn  RVqonorafion 

ASCII  F««tuf«s: 

•  liO  &  300  BA^iti 

■  2snifts*lf0&850h/i 

Best  Of  all,  only  SARQOO 
ROM.  Facrory       *TwVf 


ORDER  DIRECT  OR  FROM  THESE  DEALERS 


H.-^'^clU 


A'1  TectwiWi 

BiomDerg  j 

Cohoori  Amaiaur  Supply,  inc. 
307  McU^an  AvePLie 

Otalta  Amaleur  Radio  Supply 

Rapid  Oly.S  0ako)3  5?701 

Emena  Eldctronies 

$witf?  rXJH  ^  f'fjt  Georgt?  SlfefiJ 
Syctney  NSW  200Q  Australia 


INFOTECH 


J 


Gflrm.TntowTi  Siipply 

pihrs,  Term  3fl*t2 
901-452-8276 

QNIvr  A$«octaie&.  Jnc 

52  Park  Avonue 

Paul*  Rioge  M«fw  Jisrsey  0?656 

2D1'39t.7BB7 

Qtobfll  CDmrnunlciitions 

a-jL,ua  liu.^ul^  hlorid^  S2931 
3a5-7a3'3624 

H^m  Radio  Cen^ei 
83^2  Olive  Bl^^ 

1^145 


MitcucCKSf  A 

fi-f*   '     1,1- ■ 

37  aoi2f 

M'U^n  Italy 


N  i  G  Oiithbuting  Coq]. 
7285  NW  12thStre€rl 
*'  FtOiKte  33126 

P  O  Bo«  76093 
Caracas  i07  Venezuela 

Aadki  World 

Termrnal  Bidg 

OfiS^rr^,  New  Yorh  I3'i2^ 

aOO'446-7911  or 

r  UrilvefU^  Amatour  Radio  Irw. 
T.2SLI  Aidd  DFi.y? 
HfYTToUtebtirg  Ohio4306B 
6t446&426T 


IRCORPORATEO 


Spec^a^jxirtj^  «fl  O^fliiif  £/*€*rort(e  Srsrtnn 


JAN 

CRYSTALS 

KEEP 

YOU  ON 
THE  AIR 

'  CB 

•  CB  Standard 

•  2  meter 
•  Scanners 

•  Amateur  Bands 

•  General 
Communication 

•  industry 
■  Marine  VHF 

•  Micro  processor 
crystals 

Semi  i<y  for  our  taten  arsjog 
wrttf'  Of  piton^  fof  mere  detstn 

Jan  crystals 
2400  Crystal  Drive 
R.  Myers  Florida  33907 
an  phones  iB%Sif  936-2397 


m354¥*  ctia^?!^ 


i^J2 


WP 


L 


easy  to  charge 


rx2Wj<6" 


rrSHERE!! 


TOE 


AMCODER 


A  NEW  ERA  IN  QW  REGENERATION 

•  Select  any  CW  signal  that's  40  hz  away 
from  any  other  (Tune — 400  to  1500  hz) 

•  Lock  and  switch  to  "auto '  and  you  have 
tape  quality  audb.  On©  and  one  only 
signal  receptiofi. 

•  Only  20  mv  of  audio  above  rece'ver 
noise  required  for  acquisition, 

•  A  40  db  over  S9  signal,  50  hz  away 
cannot  come  through. 

•  Reduce  operator  fatigue  by  not  Itstening 
to  any  other  band  and/or  signal  noise 
except  the  one  you  want  to  wock. 

•  Variable  acquisition  frequency — 400  to 
1500  hz. 

•  Variabfe  output  tone  frequency— too  to 
2000  hz. 

•  Variable  output  audio  level  (drives  ear- 
phones or  statjon  speaker). 

Kit  includes  atf  parts  including  cabinet 
power  supply  and  complete  instruct 
tions.  Epoxy  glass  boards,  plated  and 
pre-drilled. 

Avai fable — Factory  wired  and  tested  with 
1  year  warranty  on  parts  and  workman- 

^h'P-      Kit— S69.9S  FWT— S89-95 

301-799-7741 

VISA  and  Master  Charge  Accepted. 
AMC  ENGINEERING  *^  ai q6 

P,  O.  Box  427,  Jessup.  MD  20794 


2349  WvliJon  FHt«y      54   LOues   IMf9^»0<uri  63T41     Pnofl«  t3l4j576-S4dd 


H^rvty  Sandai  KH6GB 
981077  Makofa  Place 
Aieti  HI  96701 


QRP  from  Canton  Island 

proving  all  things  are  possible 


Author's  note:  Since  my  April,  1979,  visit,  some  changes  have  taken  place  which  may  haye  an  important  effect  on  Canton  as  a  OX  loca- 
tion. First,  the  area  has  been  included  in  the  newly-formed  Republic  of  Kirabati  and  the  military  is  no  longer  In  charge  of  the  island.  Sec- 
ond, while  the  treaty  is  beirtg  finalized,  the  US  representative  on  Canton  is  Larry  KS6DV.  He  has  been  doing  a  fantastic  DX  job  as 
KSSOV^KHI  and  VR1PJ  (just  changed  to  T3FA).  It's  possible  Canton  may  soon  lose  Its  place  on  the  ''rare  DX"  lists. 


Call  me  naive.  I  honestly 
believed  my  trip  to 
Canton  Island  would  give 
me  a  chance  to  do  some 
late  night  operating,  some- 
thing I  rarely  do  at  my 
home  QTH  just  outside 
Honolulu.  I  thought  I  might 
even  be  able  to  work  some 
rare  DX  stations,  if  I  were 
lucky. 

Little  did  I  realize  at  the 
time  that  /  was  considered 
by  some  to  be  rare  DX  my- 
self. I  still  consider  myself 
to  be  a  relative  newcomer 
to  amateur  radio.  My  first 
Novice  ticket  was 
WN3CNX  obtained  in  1954. 
I  procrastinated  a  lot,  never 
got  on  the  air,  and  my 
unused  license  expired  a 
year  later  Finally,  twenty- 
three  years  later,  in  1977,  I 
tested  again  and  was  given 
KH6IUO.  In  March,  1979,  I 
upgraded  to  General  and 
changed  my  call  to  KH6CB, 
As  you  can  see,  although 
I've  known  a  bit  about  ham 
radio  for  quite  a  few  years, 
my  actual  association  has 
been  very  limited.  Being 
basically  economy  minded, 
I  decided  to  try  low  power 
for  a  while  and  settled  on 
the  Ten-Tec  Argonaut 

Officially,  my  Canton 
trip    was    Air    Force    busi- 


ness—not a  DXpedition. 
The  radio  gear  was  an  after- 
thought, really.  1  packed 
more  clothes  than  neces- 
sary, a  topical  fault  of  mine, 
but  carefully  left  space  for 
the  Argo  and  its  power  sup- 
ply, (  casually  mentioned 
my  pending  journey  to  a 
close  friend,  Marv  KH6DL, 
and  he  came  unglued,  ask- 
ing, among  a  hundred  other 
questions,  if  there  was 
room  in  my  luggage  for 
him  He  tried  to  warn  me  of 
something  called  "pileups,'' 
but  I  didn't  get  the  picture. 
He  asked  which  bands  and 
frequencies  I'd  be  working, 
and  got  rather  panicky 
when  I  truthfully  replied 
that  I  hadn't  thought  about 
it  The  afternoon  before  I 
departed,  Marv  provided  a 
hastily-built  20'meter  di- 
pole  and  suggested  a  fre- 
quency I  might  try.  We  set 
up  a  tentative  time  to  meet 
on  the  following  Saturday, 
April  7th.  It  was  the  earliest 
I  felt  rd  be  able  to  set  up, 
and  so  t  was  on  my  way. 

Wednesday,  April  4th,  ar- 
rived and  the  four  and  one- 
half  hour  flight  from 
Hickam  Air  Force  Base  to 
Canton  was  routine.  We 
flew  on  a  C-141  Military 
Airlift  Command  (MAC) 
plane.    Accompanying    me 


on  the  trip  was  )im  KH6HIT, 
also  an  active-duty  Air 
Force  member,  who,  al- 
though he  chose  not  to 
operate,  would  later  prove 
to  be  an  outstanding  engi- 
neer. 

Around  noon,  we 
climbed  down  from  the 
C-141  aircraft  onto  the 
sweltering  ramp  at  Canton. 
Canton  is  one  of  eight  small 
islands  and  the  only  in- 
habited one  within  the 
Phoenix  Island  group  There 
is  a  '" British"  side  of  Can- 
ton, but  its  only  residents 
are  sea  birds  and  hermit 
crabs  which  thrive  in  the  ag- 
ing Pan  American  Airways 
clipper  station  ruins.  During 
and  after  my  trip,  I  was  told 
I  could  have  used  a  VR1 
call  in  addition  to  the  KH1. 
However,  since  1  had  very 
short  notice  of  the  journey, 
1  hadn't  had  time  to  seek 
approval  from  the  British 
government,  so  I  could  not 
and  would  not  use  the  VR1 . 

Canton  is  a  closed  mili- 
tary installation,  with  a 
caretaker  force  of  about 
thirty  government  contrac- 
tor personnel.  The  tempera- 
ture upon  our  arrival  was 
90^  F,  and  the  first  order 
was  to  unpack  and  brief  the 
site  manager  on  our  visit. 


This  was  accomplished 
quickly,  and  almost  before 
we  knew  it,  the  day  was 
ending.  Jim  and  I  were  told 
that  the  night  life  on  Canton 
is  virtually  nil,  so  we  de- 
cided  to  begin  hooking  up 
the  radio.  Jim  took  my  old, 
homemade  1 5-meter  dipole 
and  tied  it  about  six  feet  off 
the  ground,  between  two 
coconut  palm  trees.  Orien- 
tation was  no  problem  —  we 
simply  ran  it  the  same  way 
that  the  trees  ran!  We  had 
no  idea  which  direction  was 
north  until  the  setting  sun 
gave  us  our  first  clue.  Now, 
where  were  we  in  relation 
to  the  rest  of  the  world? 

Fifteen  meters  appeared 
to  be  a  poor  choice  on  my 
part,  for  after  two  hours  of 
intermittent  CQing,  I  had 
worked  one  VK  and  a  ubi- 
quitous Japanese  station. 
Jim  and  I  raised  the  antenna 
as  high  as  possible,  leaving 
one  end  dangling  in  a  palm 
tree  while  securing  the  other 
end  to  a  building  eave,  but 
there  was  no  improvement, 
Jim  then  fabricated  a 
1 0-meter  dipole,  but  a  half- 
dozen  QSOs  proved  it  [or 
the  band)  to  be  as  unreli- 
able as  my  previous  at- 
tempt on  15.  Then  Jim  su^ 
gested  we  try  Marv's  prefab 
20-meter  dipole  in  the  same 
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two    trees.    Why    didn't    I 
think  of  that? 

By  now  it  was  total  ly 
dark  (where  did  I  put  that 
flashlight?)  We  quickly 
learned  why  there  wasn't 
much  night  life  on  Canton. 
It  should  rate  as  the  sand- 
bur  capital  of  the  world,  or 
at  least  of  the  equatorial 
zone.  Our  stumbling  around 
in  the  dark  produced  many 
ouches  and  groans  and 
raised  havoc  with  the  many 
hermit  crabs  who  had  de- 
cided to  investigate  the 
disturbance.  Finally,  how- 
ever, the  new  dipole  was 
tip.  and  a  quick  front-to- 
back  check  showed  a  nice, 
low  swr;  we  did  something 
right.  A  rapid  CQ  (or  two) 
and  success  — an  answer! 
During  the  next  ninety 
minutes,  I  worked  thirty- 
four  stations,  ranging  from 
W400W  in  Georgia  to  one 
each  P29,  H4,  UA(J,  KC6, 
5W1,  and  several  VKs  and 
ZLs.  I  was  in  heaven.  Little 
did  1  know  that  this  was 
merely  the  tip  of  the 
iceberg 

For  the  next  several  eve- 
nings, )im  and  I  (mostly  ]im) 
experimented  with  differ- 
ent antenna  directions  and 
heights,  finally  settling  on  a 
060°  heading  with  a  height 
of  about  fifteen  feet.  This 
precarious  altitude  was 
reached  by  taking  two  2 
X4s  found  drifting  in  the 
nearby  lagoon  and  lashing 
them  to  the  trees.  The  di- 
pole ends  were  then  tied  to 
the  tops  of  the  2  X  4s.  This 
arrangement  worked  fine 
until  one  2X4  came  tum- 
bling down  during  a  rain 
squall,  taking  the  dipole 
with  it.  {So  that  was  why  the 
swr  needle  jumped  to  5:1  — 
funny  it  didn't  affect  the 
ongoing  QSOsJ 

Somewhere  along  the 
way,  perhaps  during  the 
second  evening  of  opera- 
tion, I  was  asked  by  Bob 
AA4AR  in  Tennessee  if  t 
could  use  some  help  Well, 
his  offer  was  a  real  blessing, 
because  up  until  this  time  I 
had  been  roughing  it,  trying 
to  punch  through  the  QRM 


alone.  Bob  and  I  worked 
together  until  Q5B  did  him 
in,  but  then  Larry  W7IUV 
spoke  up  and  took  charge. 
He,  along  with  several 
friends  from  the  Central 
Arizona  DX  Association, 
assisted  in  setting  up 
schedules  and  such.  By  the 
third  night,  it  all  began  to 
make  some  sense  to  me. 
We  could  now  move  along 
with  about  two  hundred 
contacts  each  evening, 
covering  a  three-  to  four- 
hour  period.  Larry,  Ned 
AA7A,  or  Wayne  W7QS 
would  take  a  list  up  fre- 
quency,  while  the  others 
maintained  order  down 
where  1  was.  It  worked 
perfectly,  and  we  con- 
tinued this  method  until  my 
final  evening  on  Canton. 
Tm  firmly  convinced  that 
their  help  enabled  many  US 
and  DX  stations  to  contact 
me.  Without  them,  we 
wouldn't  have  been  able  to 
make  contact.  Several 
other  operators  also  were 
extremely  helpful,  doing 
what  they  could,  when  they 
could.  Some  of  these  were 
Walt  AC5H,  Bill  WB7BFK, 
and  Don  WB7AQX.  There 
were  others  whose  names, 


unfortunately,  got  lost  in 
the  heat  of  the  battle,  but 
I'm  sure  their  QSL  cards  wil I 
straighten  that  out! 

Quite  a  few  QRP  sta- 
tions came  through  with  5 
by  7  to  5  by  9  reports  from 
New  York,  New  Jersey,  and 
the  Southeast.  Their  5-,  8-, 
and  lO^Watt  rigs  should 
certainly  help  prove  that 
full  legal  power  isn*t 
everything.  Don't  get  me 
wrong— there  were  times 
when  I  wished  for  more 
oomph,  but  when  you 
don't  have  it,  you  do  what 
you  can  with  what  you've 
got.  Incidentally,  my  prime 
frequency  was  14280,  up  or 
down  a  bit,  depending  on 
QRM 

The  final  totals,  as  yet 
unverified,  show  that  for 
twenty-five  hours  of  opera- 
tion, I  worked  1150  sta- 
tions, all  with  the  5-Watt 
Argonaut  and  the  20-meter 
dipole.  Miraculously,  on 
the  last  evening,  Craig 
WB7EUT  checked  in  from 
Wyoming,  giving  me  QRP 
WAS.  I  experienced  con- 
siderable difficulty  work- 
ing into  Europe  and  the 
Middle  East,  and  it  was 
frustrating    to    hear    the 

Photo  by  James  K.  Qilman  KH8HIT 


4X4s,  OEs,  OKs,  and  EAs 
calling,  among  others.  Un- 
fortunately, they  couldn't 
read  the  Argo  Despite  this, 
I  managed  to  work  all 
continents  QRP,  thirty- 
six  countries  (including 
G3RCA),  several  Italian  sta- 
tions, and  F6EXV,  South 
America  was  well  repre- 
sented,  and  solid  contacts 
were  made  with  I Y3ZH  and 
EA8BW. 

Would  I  do  it  again?  Ab- 
solutely, but  with  better 
preparation  Vd  try  for  ap- 
proval of  a  VR1  call  I'd 
still  use  the  Argonaut,  but 
would  look  for  a  small 
beam  and  tower  to  make 
life  easier.  An  unresolved 
difficulty  is  the  problem  of 
access  approval  for  Canton 
and  the  actual  trip  itself. 
Since  Canton  is  still  mili- 
tary, only  those  with  a 
valid,  official  reason  can 
visit  there.  Also,  the  only 
aircraft  authorized  to  land 
are  military  types,  and  mili- 
tary passengers  are  limited 
to  sixty-six  pounds  of  lug- 
gage each-  If  and  when 
these  difficulties  are  ever 
resolved,  Canton  Island 
would  truly  be  a  DXer's 
paradise.  ■ 


Harv  KH6CB  on  Canton  island. 
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LARUE  ELECTRONICS  ^lm 

ANTENNA  SPECIALISTS  HEADQUARTERS 

ANTENNA  SPECIALISTS?  J-MFTER.  i/8  WAVE,  CAIN  MOBILE  ANTEJ^AS:  HM  179,  J/8"  5NAF-IN  HOLE 
MOUNT,  lil  9S:  HM-180.  mUNK  LID  MOU?^,  135.95;  HM  ta7,  MAGftfTlC  MOUVf,  IJ9.50.  l-MKTEH,  1/4 
WAVE.  UNTTV  OAIN  MOBILE  ANTFISTNAS:  ASP-692.  TRUNK  UD  MOUNT.  |2O.0Oi  ASP-SW,  MAGNETIC  MOUNT. 
S2:».2S.  2  METER.  »/«  WAVE.  GAIN  MOBILE  DlSOLnSE  ANTENNAS:  ASPS-74A.  GENERAL  MOTTORHi,  S49.TS; 
ASP'TSB,  CI IM VS[  ER.TLY MOUTH ^  1*3. Sft;  ASPB.79B.  FORD.  %S2M-  COUPLER  FOR  DISGUISF  ANTENNAS* 
ASPR-^Sfl.tlSJS,  RLFBBER  BUCKIE  ANTENNAS;  HM-4.  S/16"'i2  MALE  THStE AD  BASE.  E-OR  IOC>M  iC-2IS.  ETC.» 
I7.*S.  HMS,  PliS9  RASE.  t7.»S  J  METER  FDCtP  STATION  A^^^-NNAS^  HMJl-172,  StlEMFl^  YAGi,  *i2,S0; 
HMR-L7J.  tl^ELEMENT  ¥AGI.  $55.95;  ASPA-^«0^  REPEATEIt  TYPE  "BA5E  COMMANDER. ''  FIBER  GLh%SS. 
GAIN.  S(l»»0.  ANTENNA  SPEOAUSTS  4S^mHZ.  AMATEUS  AND  GOMMFROAL,  h«>Ba£  AND  FIXED 
STATIDN  ANTEJSIAS  AND  «3C^50ftlES  ALSO  tN  STOCK    ICOM  TRANSCElVEftS:  1C'22S.  iC.202S.  IC^IU, 

ic-in.  k:  jjsA.  K-2m.  ic-wii.  ic  59^.  ic-s*i.  ic  sjid  and  ic-7oiac.  icom  accessomes  also  in  stock. 

BIRD    MODEL    <1   AND   44}\    ttATTMETERS.    TABLE- 1    ELEME.NT5    AND    CC-l/EC-t    CAKIYING    CASES. 

tXSHCHAFT  ANTENNAS.  CUE  ROTATORS  HELD  EN  COAX  AND  ROTOR  CAIM^.  W?AU^W2VS  ANTENNA 
PIODUCrS.  BARKER  &  WHLLAMSOM  OOAJC  S^TTCKES  AND  DfPOIJI  KIIS.  VKF  e«jlNE£R[NG  ^M^:tER  BLUE 
tlNE  AMPLIFIERS.  POUTER  SUPPJJES  AND  MANY  OTFTER  KfTS  AND  WH'  UNTTS  IN  STOCK-  KAM  KEYS:  HK-1 
129. fS.  HK  ;:  il9  95,  HK  3M  il9  9S,  liK-4  U*.9S  AND  JUt-iA  ELRCTRONlC  EEYER  449,95.  CfS  liOA  MICROPAD 
$44.95  AND  aJfi  MICRO  DIALER  $69.9^.  THE  NEW  AVANTI  'ON-GIASS"  :!-METER.  UO-MFfZ.  AND  JSO-WHZ. 
ANTENNAS  IN  SIXX^K,  SHURE  M4  MICROPHONES  *J9,£KI.  1*«0  RADIO  AMATEUR  CALLBOOKS:  U.S.  H6.9S, 
FOREIGN  $  1 5 .95.  PRJCES  QUOTED  IN  TFDS  AD  WILL  INCLUDE  ITPS/INS.  CFLARGE5.  73.  L.  GENE  LAJBUE  K3FIAM. 

URue  Eledrcmks.  1112  GRANDVIEW  STREET    SCRANTON,  PA.  1850*»     Ph,  I717p43'2l24 
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RF  Speech  Processor 
Model  RF-eeO 

Increases  talk  power  with  splatter  free 
operation=  RF  clipping  assures  low  distortion. 
Installs  between  microphone  and  transmllter. 

Talk  Power:  Better  than  6  dB 

Dipping  ThreshoW:  Less  Ihan  2  mV  at  1  kHz 

Dipping  Level  Adjustment  Front  p^iei  coniro* 

Dipping  Level  IndicalOf ;  LEO'S 

Monitor  Jack  on  froni  panel 

Fiequency  Response:  300-3000  Hz  at 

12cffldOwn 
Distortion  Less  than  3%  at  1  kHz.  20  dB  clipping 
Output  Level:  More  than  50  mV  at  1  kHz 
Power  Requirement;  External  source,  DC  Volts 

13.5  at  50  mA  no  signal 
Dimensions:  90  x  25  x  92  mm;  3.56  x  1  x  3,62  in- 


RF  Speech  Processor 
Model  RF-440 

IfK^r eases  talk  pOMer  with  spiatter  free 
operation  RF  dipping  assures  low  dtstortioa 
Simply  install  between  nnicropbone  and 
transmitter. 

Talk  Power:  Better  than6dB 

Qipping  Threshold:  Less  than  2  mV  at  1  kHz 

Panel  Meter  indicates  clipping  level 

Bandwidth:  2200  Hz  at  6  dB  down 

Frequency  Response:  300-3000  Hz  at  12  dB  down 

Distortion:  Less  than  3%  at  1  kHz,  20  dB  dipping 

Output  Level:  More  than  50  mV  at  1  kHz 

Power  Requirement  115V  AC.  60  Hz,  1  W,  for 

self  contained  AC  power  stppty^  Of  1 3.5  V  DC. 

55  mA  for  alternate  externai  power 

Dimensions;  1 50  x  70  x  tSO  mm.  6  x  2.5  x  6  in. 
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Q/nat*iiir  radio  m  □  nul4ity^«  rjmi  n  r  tai  14  n 
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Exclusive  USA  agent  for  these  units; 
inquiries  invited. 


Write  fof  literature. 

J.  W.  Miller  Division 

BELL  INDUSTRIES 


19070  REYES  AVE  ■  PO.  BOX  5^5 
OOWPTOJHi.  CALIFORNIA  90224 


ALOELCO  ELECTRONICS  COMPANY 

if  DEVICES 

9N5913K7W17£MH^S1 70  ^116010  4W  175  Um  S  40 

^N5589  M  T  75  WHf  4  75  2WO02  TW  UbMHi      10  9^ 

?N5590lOWt75MHf        7  80   2N60S3  JOW  175  MM;       11.75 
?*|559t  2bW  T75WHi       IQ  95   2H60e4IQW  t75MHf       u.X 
OV€R VOLTAGE  PROTECTtON  0V'13  Provider  pro^ 
taction  from  runaway  Power  Supply  Voltase^  Triggers 
^UV 15  Amp  rated,  1  piece  moultfiKtunJtfor  12  Volt  DC 
fused  Power  Supply  tl.ts  OV-S  for  5  Volt  PS  trlQper*  at 

TV  >f.»S 

ACCUKEYER  KIT.  Sim  Mar  !o  Mandbdoit  version  \n- 
dtMteS  PC  Bo4fd^  IC'S,  SOck«rs  &  ^\t  parts.  lnc1iK»tt 
tk9etofi«on  tH^rd.  Kmbic  op^alron  dot  <iash  merruory. 

OrilyS2l  #5 

HEW  MEMORY  MIT.  \GS6  bit  meirwry  expanctable  to 

4224  bits.  1  21Q2  s^pi^ired,  A^MiUonal  cKips  Si  25  frscli. 

Lflvl  indicator.  Adaptable  to  ottwr  *tev*r5.  Us«  5VDC. 

OniySa  1 .  95 

Dull  diigitil  It  eTil  mm  CLMiE  KIT  NOW  WITH  ^  NEW  WAlnuT 

WMf  GRAIN  CASi NET    Model  ALD  5W  Sw  Bitf  0  S  DtsplJys  Only 
$52^95  1?  or  ?4  Hour  Oppratian  — 
iKii  Clock  control  led  ^eparaleiy      fj^ 
Ffw«  ftaiufS  lor  Time  Sei  —  tasj^    1 1 


$  Pin  Din  Acce«torv  Cord  and  Plog.  Fit* KDK 
M  HZ  Crystal  ttmc  fiau  Kit 


u.n 


iUM^m  CiMM  Wl  So  0  5  LED  DHpttr  HndPlilS  EtipS*  Tane  »^ 
0icMt  f?HoiirF9miiiv«h24HaarAJirfnSMwaleftn  AlivPH 
A^atet  PmrtfSiiepiYP3#ffti**feifMiiaiof  ftiftai.fS 

1  ?  or  ?4  Hour  C^Eii  Kit  D  S  tftsfiaf  LEO'S  f IV.vS 

WqoC  Gf at"  Citurici *^*^ 

niMAIli  AMATfiUH  T¥  CDN  VERIER  RaCfivt  Fasl  Scin  ATV  hi  Ifte 

4?0  MHi  Band  m\r\  tny  TV  Set  Low  ncN&e  ftign  ^m  Amoiilw  stifle 
wfh  Varjctor  TurwU  inpy[  and  ou!pu1  SuiHift  1  ro  VAC  Supply  Two 
Tons  WaifiLii  &  6e»ge  C^tinef  mgasuring  rf.'S"  x  4-1/4"  «  *- 
1  /a"   Fadory  Wir<id  &  fflsle^  3  Vgar  GLijranl^  OnlV*i».yi 

Omch  Countar  Kit  {boards  i  Iron!  panel  only  J  S14.S0 
nCPO  Prescaier       I19,«       i  MHi  crystal  •  T.fs 

74C925  MulttpltR  tlS.f*  10  60  PF  trimmer  %  M 
FV;^  Drivers  (2)  in.H  704  displays,  each  %  L2} 
Resistor  K ft  i  t.7J      CJtPit i ipf  Kit  t  *■■■ 

Add  «%  for  Shipping,  Mi n,  Order  tlo.€0  Out  of  USA 
tend  Certified  Ctiaclt or  Mo^tey  Order   Include  P04t»fl«. 


£7a9  A  Mil  burn  Avenue,  Baldwin,  NY  11510 
(S1fir37a-4555 

(^  A2         £jnf^  fsi  risi$  ^tamp  fot  our  cataiog. 


QUASAR  VIDEO 
TAPE  RECORDER  SALEI 


*  Records  lo  two  houfs,  color  or  block  b 
white 

*  Records  off  the  Qir  — record  ooe  pro- 
gram white  watching  onochcr 

•  Comero  input  to  moke  your  own 
topes 

*  Cofi  be  used  with  opt lor\Q I  tlmef  while 
you  ore  out 

♦  Pouse  coatro)  for  editing 

•  limite<t  suppfy- these  St. 000  VTRi 
were  demonstrotofs  Cr  come  with  new 
worronty    •  * .  S499 

SlOO  worth  of  new  blortk  tope  will 
be  included  ot  no  extro  chofge! 

Send  lor  our  nev^  eotalogl 
%^  Shipplrtg  Char9«  p«r  order  •  t40  C.O.D.il 


Bill:        D  MC 
I  Credit  card  # 
■  Eatpdate 
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HeitiyL.  Luhrman  W4PZV 

141 1  Camndis  Circle 

Lake  Ciarke  Shores  FL  S34Q6 


In  Search  of  Power  Line  Interference 

-  how  to  find  it  and  get  it  stopped 


Fortunately  for  all  of  us 
in  the  United  States, 
there  are  no  minimum 
limits    established    for 

radiation  of  interference 
from  overhead  power  lines. 
Had  there  been  a  minimum 
limit  established,  we  might 
have  had  to  live  with  it.  no 
matter  how  disruptive  rl 
was.  The  Federal  Commun- 
tcattons  Commission  is  ful* 
ly  responsible  for  establish- 
ing limits  of  interference 
for  any  device  that  may  be 
causing  harmful  interfer- 
ence, and  at  this  time,  the 
FCC  considers  overhead 
power  lines  to  be  "incjden- 
tal  Radiation  Devices." 
The  radiation  of  inter- 
ference is  incidental  to 
their  primary  function  of 
transmitting  60-Hz  elec- 
trical energy  The  only  re- 
quirement the  FCC  has  for 
incidental  radiation  de- 
vices  is  contained  in  Sec- 
tion 15,25,  Part  15,  of  the 
FCC  Rules  and  Regula- 
tions, which  reads  as  fol- 
lows: 

"An  incidental  radiation 
device  shall  be  operated  so 
that  the  radio  frequency 
energy  does  not  cause  harm- 
ful interference.  In  the  event 
that  harmful  interference  is 
caused,  the  operator  of  the 
device  shall  promptly  take 
steps  to  eliminate  the  harm- 
ful interference/' 


The  definition  of  harmful 
interference  is  in  Sec- 
tion 15.4  (b)  of  Part  15  of 
the  FCC  Rules  and  Regula- 
tions: 

"Harmful  interference  — 
Any  emission,  radiation  or 
induction  which  endangers 
the  functioning  of  a  radio- 
navigation  service  or  of 
safety  services  or  seriously 
degrades,  obstructs  or  re- 
peatedly interrupts  a  radio- 
communication  service  op- 
erating /n  accordance  w/fh 
this  chapter/' 

Now  that  you  have  read 
the  law  concerning  power 
line  interference  [and  it 
amazes  me,  the  number  of 
utilities  that  profess  to 
have  no  knowledge  of  this 
federal  law),  what  can  you 
do  to  eliminate  Rl  and  TVI 
caused  by  gap-type  (spark- 
ing) sources  from  power 
tines  and  their  associated 
apparatus? 

My  advice  to  you  is  not 
to  sit  back  after  makmg  a 
phone  call  to  the  utility 
company,  registering  an 
interference  complaint 
and  eKpecting  the  inter- 
ference  to  disappear.  If 
you  do,  you  may  have  a 
very  long  wait.  There  are 
some  power  companies 
which  are  spending  over  a 
hundred  thousand  dollars 
per  year  in  their  interfer- 
ence programs,  but,  unfor- 
tunately,  there  are  many 


which  are  not  meeting 
moral  and  legal  responsi- 
bilities in  this  area, 

I  am  served  by  one  of  on* 
ly  four  investor-owned 
electric  utilities  in  the 
nation  with  two  million  or 
more  customers.  It  serves 
approximately  4.5  million 
people  and  is  the  second 
fastest-growing  electric 
utility  in  the  nation,  I  make 
mention  of  this  as  it  was 
only  two  months  ago  that 
they  purchased  a  receiver 
capable  of  covering  all  the 
frequencies  between  540 
kHz  and  30  MHz.  I  was  in- 
formed that  this  equip- 
ment was  purchased  so 
that  they  could  verify  the 
places  t  had  located  and  in- 
formed them  about  which 
were  causing  low-frequen- 
cy interference  in  my  area. 
So  don't  expect  many  of  the 
electric  utilities  to  have  an 
all-wave  receiver,  spectrum 
analyzer,  ultrasonic  detec- 
tor, "Little  Snoop"  interfer- 
ence locator,  yagi  antenna 
interference  equipment, 
loop  antenna,  etc. 

Before  going  any  fur- 
ther, I  would  like  to  men- 
tion that  in  many  cases  of 
gap-type  Rl  or  TVI,  the 
electric  company  is  not  at 
fault  '  The  electric  power 
companies  generally  are 
responsible  for  less  than 
50%  of  the  sources  that 
cause    electrical    inter- 


ference. (This  figure  varies, 
based  on  the  type  of  pro- 
gram the  utility  company 
has  instigated  for  handling 
interference  complaints 
and  how  they  maintain 
their  linesj  It  has  been 
estimated  that  more  than 
95%  of  these  power-line 
sources  of  interference  are 
due  to  gap-type  discharges 
The  remaining  5%,  or  less, 
are  due  to  corona  dis- 
charge. 

Cap  discharges  occur  on 
power  transmission  equip- 
ment when  metal  parts 
become  electrically  iso- 
lated by  corrosion.  The 
parts  will  then  be  charged, 
by  the  action  of  the  elec- 
tric field,  to  different 
potentials  until  the  gap  in- 
sulation becomes  over- 
stressed,  at  which  time  a 
complete  breakdown  of 
the  gap  takes  place.  The 
resultant  discharge  is 
termed  gap  discharge  This 
gap  is  usually  ''operative'' 
during  fair  weather  As 
soon  as  moisture  appears, 
the  gap  is  'shorted  out/' 
Consequently,  interference 
caused  by  gap  discharge 
usually  is  absent  in  wet 
weather.  These  sources  can 
be  located  and  completely 
eliminated. 

Cap  discharges  can  oc- 
cur jn  insulators,  at  tie 
wires,  in  lightning  arresters, 
between  neutral  or  ground 
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wires  and  hardware,  and  in 
electrical  equipment  that 
is  defective,  damaged,  or 
improperly  designed  or  in- 
stalled. Gap  dischargees  can 
and  do  occur  frequently  in 
overhead  power  lines. 

The  majority  of  all  in- 
terference caused  by  elec- 
tric transmission  lines, 
other  than  line  corona,  fall 
into  three  main  categories: 
{1)  improper  hardware,  (2) 
faulty  apparatus,  and  f3) 
physical  construction. 

The  manner  and  paths  by 
which  interference  is 
transmitted  to  the  receiver 
are  the  most  important 
characteristics  of  inter- 
ference. The  interference 
energy  can  travel  by  one, 
or,  simultaneously,  by  two 
or  three  of  the  following 
means  of  transmission:  (1) 
by  conductor,  via  the  trans- 
former or  by  the  neutral 
wire  into  the  receiver 
power  supply,  [2)  by  induc- 
tion, when  the  power  line 
carrying  the  interference 
energy  is  near  enough  to 
the  receiver  antenna  to  be 
coupled  into  the  receiver, 
and  (3)  by  radiation,  when 
the  energy  is  transmitted 
into  space  with  the  power 
line  acting  as  a  transmit- 
ting  antenna.  In  this  fast  in- 
stance, the  energy  can  be 
radiated  from  a  distant  line 
and  be  re  radiated  from  a 
nearby  fence,  power  line, 
or  metallic  structure. 

Low-frequency  interfer- 
ence generally  is  carried  by 
the  first  two  methods.  Con- 
duction currents  decrease 
more  slowly  with  distance 
along  the  line  as  the  fre- 
quency is  decreased.  Ra- 
diation is  generally  the 
cause  at  high  frequencies 
power  line  interference  is 
roughly  in  inverse  propor- 
tion to  the  frequency.  The 
higher  the  frequency,  the 
lower  the  absolute  interfer- 
ence level.  Above  a  fre- 
quency of  100  Mhz,  CQVi- 
ducted  power  line  inter- 
ference  is  quite  likely  to  be 
only  six  to  ten  pole-line 
spans  from  your  receiver. 
There  have  been  cases  of 


radiated  power  line  inter- 
ference originating  from  a 
source  as  far  as  30  miles 
away.  This  is  the  exception 
and  not  the  rule.  Generally, 
the  high-frequency  power 
line  noises  which  will 
bother  you  are  located  less 
than  one  mile  from  your 
location.  If  you  can  see  the 
interference  on  the  screen 
of  your  television  set,  on 
channel  2,  3,  or  up  to  chan- 
nel 6,  the  interference 
source  will  usually  be  less 
than  one  thousand  feet 
from  your  QTH. 

Since  we  have  touched 
now  on  the  basic  fun- 
damentals of  the  way 
power  line  interference 
travels,  let's  see  what  you 
can  do  to  track  down  the 
location  of  the  source. 

For  high-frequency 
noise,  you  should  have  a 
beam  antenna  — and,  pref- 
erably, one  resonating  at 
ten  meters  — plus  a  street 
map,  a  6-pound  sledge- 
hammer, and  a  portable 
FM  receiver.  Yes,  I  said  FM 
receiver,  even  though  you 
may  have  been  taught  that 
FM  discriminates  against 
amplitude  noise.  On  low- 
frequency  noise  (160-75 
meters),  I  use  a  portable 
AM  receiver  with  coverage 

from  540  kHz  to  4  MHz. 
Your  receiver  in  the  shack 
must  be  capable  of  oper- 
ating in  the  AM  mode- 
Listening  on  a  receiver  in 
the  SSB  position,  or  with 
the  bfo  on,  won't  permit 
hearing  what  the  noise 
sounds  like.  It  is  very  im- 
portant to  hear  the  pitch  of 
the  noise  so  that  you  can 
distinguish  between  power 
line  noise  and  other  elec- 
trical noise. 

Tune  your  receiver  in  the 
shack  to  a  clear  frequency, 
preferably  on  ten  meters. 
Now  turn  your  beam  until 
the  noise  peaks  (make  sure 
you  are  not  picking  the 
noise  up  off  the  back  of 
your  beam).  Now  get  your 
street  map  out  and  draw  a 
line  on  it  in  the  direction 
your  beam  is  pointed.  Get 
in  your  car  and  turn  the  FM 


car  receiver  on  to  a  clear 
channel  on  the  low  end  of 
the  band.  (If  you  do  not 
have  an  FM  receiver  in 
your  car,  you  are  in  for 
some  walking)  Start  driv- 
ing to  the  streets  you  have 
marked  on  your  map. 

As  you  approach  the 
source,  you  will  start  hear- 
ing the  interference.  As  the 
amplitude  increases,  tune 
your  receiver  higher  in  fre- 
quency (again  make  sure 
you  pick  a  clear  frequency). 
When  you  think  you  have 
reached  the  peak  noise 
level,  stop  your  car.  Now 
use  your  portable  FM 
receiver  to  locate  the  pole 
with  the  highest  noise 
level.  Tap  the  suspected 
pole  with  the  sledgeham- 
mer. This  vibration  should 
cause  an  intermittent  noise 
in  your  portable  receiver  if 
this  is  the  noisy  pole. 
Report  this  pole  location  in 
writing  to  your  electric 
utility  company  as  the 
source  of  interference. 

From  experience,  I  can- 
not emphasize  enough 
how  important  it  is  to 
reconfirm,  in  writing,  every 
phone  conversation  you 
have  with  your  utility  com- 
pany. Some  employees 
have  a  very  convenient 
way  of  not  remembering 
what  was  discussed.  Also, 
do  not  hesitate  to  call  them 
to  find  out  what  progress 
they  are  making  correcting 
the  source  of  interference. 
Persistence  will  pay  off. 

Tracking  down  low- 
frequency  noises  is  an  en- 
tirely different  ball  game.  I 
will  not  go  into  this  method 
at  this  time,  even  though  I 
have  been  extremely  suc- 
cessful in  locating  these 
for  the  electric  company. 
Unless  you  have  a  receiver 
in  your  car  which  covers  75 
and  160  meters,  you  are  in 
for  a  lot  of  walking.  Don't 
think  you  can  track  it  down 
with  your  AM  car  radio  by 
itself.  What  you  hear  at  540 
kHz  may  not  be  heard  on 
75  or  160  meters.  Also, 
what  you  hear  on  75  and 
160    meters    may    not    be 


heard  on  the  broadcast 
band.  Do  not  use  an  AM 
broadcast-band  receiver  to 
track  down  line  noises 
unless  you  are  well  ex- 
perienced in  power  line 
noise  technique. 

I  would  like  to  mention 
that  noises  which  usually 
bother  all  frequencies  are 
generally  caused  by  loose 
connections,  tie  wires, 
lightning  arresters,  in- 
sulators, and  hardware. 
Very  seldom  are  they 
caused  by  a  transformer. 
However,  most  noises 
generated  by  power  lines 
that  are  heard  only  on  75 
and  160  meters  are  usually 
from  transformers. 

Within  the  past  3  years,  1 
have  located  67  sources  of 
power  line  noise  with  the 
above  procedure.  These 
locations  were  reported  to 
the  electric  utility  and 
55  have  been  corrected.  (I 
did  have  to  send  the 
utility  company  a  copy  of 
the  FCC  rules  regarding  in- 
cidental radiation  devices.) 
The  majority  of  our  power 
line  interference  has  been 
caused  by  loose  clamps 
and  connections,  plus  ox- 
idized tie  wires  and  dead- 
end insulators.  A  few  cases 
were  lightning  arresters.  24 
of  the  locations  were  noisy 
transformers  (mainly 
caused  by  a  capacity  cur- 
rent discharge)  that  were 
causing  only  low-frequency 
interference.  These  the 
electric  company  replaced. 
As  of  this  writing,  the  utility 
company  has  work  orders 
written  on  12  more  noisy 
transformers  that  were 
causing  only  low-frequency 
interference. 

Since  I  embarked  on  this 
project,  my  neighbors  have 
a  much  better  image  of 
amateur  radio.  Many  times 
the  power  line  interference 
was  being  blamed  on  my 
amateur  radio  station.  One 
of  my  neighbors  cut  my 
160-meter  antenna  down 
twice,  thinking  this  was 
causing  his  TV!  when  it  ac- 
tually  was   power  line  in- 
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|ncludjr*g  Fre-PakJ 

Shipping  Si 

Full  \n^itancis 

Dialer  Inquiriet  Inv^ited 

AUTOMATIC  RF   SPEECH  PROCESSOR 

Made  in  Engtanci  ■  90  Day  Watramy  *  Vi$a  Master  chaise  Accepted 

•  Gives  increased  "punch"  or  ''talk  power"  comparable  to  a 
times-ten  increase  in  peak  sideband  power  (SSB  or  AM)  or 
peak  deviation  (FM). 

•  Instant  push-button  selection  of  0.  6,  12.  18,  24  or  30dB  of 
true  r.  f.  Clippmg  for  optimum  talk  power  enhancement 
under  all  conditions. 

•  No  manual  input  level  setting  is  required:  it  sets  itself, 
automaticaily. 

•  Connects  between  microphone  and  transmitter  -  no  internal 
i^nnections  required. 

•  Unique  'TONE"  button  simplifies  transmitter  adjusimeni, 

•  LO/HI  microphone  impedance  matching. 

•  Internal  or  external  supply  only  15mA  at  6  and  16V. 

•  Etght  ICs,  eleven  transistors,  three  LEDs. 

•  Elegantly  styled  to  match  any  equipment. 

t>«djcaf«ii  lo  £xce)l«neft  lEnclusiv*  1frtport«n  of  DATONG  FL-T's) 
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Technical 

Products 

Cofp. 


Box  62 

Birmingham^  Midi igan  48012 
i^AIOS    Telephone  313/644-5698 


terference.  Many  of  the 
neighbors  have  thanked 
me  for  locating  the  source 
of  the  power  line  inter- 
ference and  for  having  the 
electric  company  elimi- 
nate the  interference. 

There  have  been  some 
very  informative  articles 
published  in  QS7  and  other 
publications  concerning 
power  line  and  electrical 
interference.  I  have  listed 
them  below.  You  should 
obtain  and  read  them  — 
particularly  the  first  one, 
Since  electrical  noises  are 
generated  by  many  sources, 
one  should  have  the  infor- 
mation covered  in  this  arti- 
cle before  blaming  the 
power  company  for  the  in- 
terference. 

Although  I  have  been  ac- 
tive in  amateur  radio  since 
the  early  1930s,  it  has  been 
only  in  the  past  two  years 
that  I  have  become  knowl- 
edgeable about  EMI  With 
study  and  experience,  you 
also   can    become  knowl- 


edgeable on  the  subject. 
You  will  experience  the 
pleasure  of  clearing  up  not 
only  your  reception,  but 
also  the  reception  on  your 
neighbor's  TV  set  Good 
hunting!  ■ 

Referencts 

1.  "Electrical  Interference/' 
W.R.  Netson,  OSTp  April-May, 
1966. 

Z  "Power  Line  Interference" 
Richard  Wi.  Smith,  QST,  Novem- 
ber. 1959. 

3.  ''Power  Line  interference," 
Robert  G.  Holloway,  Q$L  July, 
1970. 

4.  The  Location  and  Prevention 
of  Hi  and  TVi  Sources  from 
Overhead  Power  Lines,  In- 
stitute of  Electrical  and  Elec- 
tronics Enginaefs,  445  Hoes 
Lane,  Piscataway  NJ  06854, 
$16.00, 

5.  Radio  Frequency  (nterfer- 
ence—How  to  identify  and  Cure 
n,  ARRL  publication,  $3.00, 

6.  How  to  identify  and  Resofve 
BBdio  and  TV  interference,  US 
Government  Prif>ting  Office, 
Washington  DC  20402,  Slock 
#004-0004)0345  4,  $125. 
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YAESU'S  FT'tfl!ZD 


Yaesu's  FT-101ZD  series  now  at 
GJ.S,M.O.  Variable  bandwidth, 
built-in  digital  plus  analog  readout, 
full  coverage,  clean  output  signal, 
WORLD  WIDE  POWER  CAPABIL- 
ITY, Interface  with  901  series 
components.   Calf  nowl 


blame  her,  though.  My  XYL 
Tarleton  for  Yaesu,  Kenwood 
her  out  of  the  shack. 


Since  my  XYL 

discovered  G.I.S. 
I  can't  get  her  out 

of  the  shack." 

Not  long  ago,  my  XYL  got  her  licence.  Thought 
we'd  spend  more  time  togetlier  if  we  shared  the 
fun.  Then  it  happened— she  discovered  G.I.S.M.O.'s 
toll-free  line!  Pretty  soon  she  was  getting  quotes 
on  gear  by  Kenwood,  Icom,  Dentron,  Ten-Tec  and 
Yaesu  and  more.  Bought  that  pretty  FT-101ZD. 
Now  she's  taken  over  the  shack!  And  the  tele- 
phone's always  tied  up  because  she  can't  resist 
phoning  G.LS.M.O.  to  talk  trade.  Can't  really 
always  did  have  a  nose  for  bargains.  Call  up  Lane 
and  more.  But  don't  tell  your  XYL-you'll  never  get 
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29730  (Exit  66-B  off  !-77) 
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SOMETHING  DIFFERENT 

he  FT-107  Series  with  "DMS" 


* 


It's  A  Cut  Above  Tlie  Rest 


p  *  OPTfOKAt.  DIGITAL  MEMORY  SHIFT  ("DMS")  - 

12  discrete  mitniories.  Storeis  individual  ft«iiuencles 
or  use  as  12  full  coverage  VFO&  (SOO  kHz  each) 
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Solid  State 

240  watts  DC  SSB/CW 

teO-10  meters,  WWV 

(2  auxifiary  band  positions  are' 
available  for  future  expansion) 

HP  Speech  Processor 
SSB,  CW.  AM,  FSK 
Built-in  SWR  Meter 

Excellent  Dynamic  Range 
Audio  Peak/Notct>  Rlter 
Variable  Bandwidth 
Full  Line  of  Accessories 


M) 
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ii. 


TTie  FT-107  has  bdiP  created  as  a  result  of  a  blending  of  technologies  —  computer,  solid 
state  and  RF  design.  By  careful  utilization  of  these  disciplines  and  the  experience  gained  from 
our  FT-301  series,  YAESU  has  achieved  an  HF  transceiver  which  "offers  unique  features 
(e.  g.  "Digital  Memory  Shift"),  efficient  operation  and  a  level  of  performance  that  has  been 
previously  unattainable. 


(Receiver  Section)     FT-107  TRANSCEIVER  SPECIFICATIONS    (Transmitter  Section) 


Sensitivity:  0,25  uV  for  lOdB  S/N.  CW/SSB,  FSK 

1.0  uV  for  10dB  S/N,  AM 
Image  Rejection:  60dB  except  10  meters  (50dB) 
IF  Rejection:  70dB 
Selectivity:  SSB  2.4  kHz  at  -6dB,  4.0  kHz  at  -60dB. 

CW  0.6  kHz  at     6dB.  1.2  kHz  at     60dB, 

AM       6  kHz  at  -6dB.   12  kHz  at  -60dB 

Variable  IF  Bandwidth 
20dB  RF  Attenuator 
Peak/Notch  Audio  Filter 
Audio  Output:  3  watts  (4*16  ohms) 

Accessories;  FV*107  VFO  {standard  not  synthesized) 

FTV-107  VHF  (UHF  Transverter) 
FC-107    Antenna  Tuner 
SP-1 07    Matching  Speaker 
FP- 1 07     AC  Power  Supply 

Pfjos  Artd  SpfcitJcaTwns  Sub|e<:t  To 

Change  WiEhouE  Notice  Or  Obligaiion 


Power  Input:  240  watts  DC    SSB/CW 

80  watts  DC    AM/FSK 
Opposite  Sideband  Suppression:  Better  than  50dB 
Spurious  Radiation:  -50dB. 
Transmitter  Bandwidth  350-2700  hz  (-6dB) 
Transmitter:  3rd  IMD  -31dB  neg  feedback  6dB 
Transmitter  Stability:  30  hz  after  10  min.  warmup 

less  than  1 00  hz  after  30  min. 
Antenna  Input  Impedance:  50  ohms 
Microphone  Impedance:  500  ohms 
Power  Required:  13,5V  DC  at  20  amps 

100/1 10/1 17/200/220/234V  AC  at  650  VA 
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The  radio. 
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YAESU  ELECTRONICS  CORP..  6851  Walthall  Way,  Paramount,  CA  90723  •  (2t3)  633-4007 
YAESU  ELECTRONICS  Eastern  Service  Ctr, 961 2  Prlnceton-Glenttaie  Rd.,Cincinnatl,  OH  45246 


Jim  Caraw&y  W5WL 
It  Inwood  Circle 
Austin  TX  7B746 


Hard  Copy  from  your  Xitex  Terminal 

—  when  a  video  display  isn't  quite  enough 


Many  hams  and  com^ 
puter  enthusiasts  are 
turning  to  video  terminals 
to  get  rid  of  the  noise  ma- 
chines. There  are  times, 
however,  when  hard  copy  is 
desirable,  and  the  purpose 
of  this  article  is  to  describe 
how  to  obtain  parallel 
ASCII  data  output  from  a 
popular  video  terminal,  the 
Xitex  SCT-100  (see  73, 
December,  1978) 

The  SCT-100  accepts 
either  ASCII  or  Baudot 
serial  data,  current  loop  or 
RS-232,  at  two  selectable 
baud  rates.  Obviously,  two 
different  printers  would  be 
required  if  both  ASCII  and 
Baudot  modes  are  used  and 
if  the  printers  are  interfaced 
with  the  signal  sources.  For- 
tunately, the  SCT-100  con- 
verts all  signal  inputs,  either 
ASCII  or  Baudot,  to  parallel 
ASCII;  thus,  a  single  printer 
will  suffice  for  both  modes. 

The  Xitex  SCT-100  video 
terminal  board  utilizes  a 
single-chip  dedicated  mi- 
crocomputer, the  Mostek 
MK3870/14001  A/79056, 
which  identifies  an  MK3870 
chip    pre-programmed    for 


video  terminal  use  with 
either  ASCII  or  Baudot 
serial  data.  The  MK3870  is  a 
complete  fibit  micro- 
computer on  a  single  MOS 
integrated  circuit.  It  ex- 
ecutes the  F8  instruction  set 
and  includes  2K  bytes  of 
ROM,  64  bytes  of  scratch- 
pad RAM,  and  four  8-bit  I/O 
ports.  It  requires  a  single 
H-5*V  power  supply.  All  I/O 
lines  are  TTL  compatible, 
but  each  is  limited  to  one 
TTL  load  unit. 

A  partial  schematic  of 
how  the  MK3870  is  used  in 
the  Xitex  SCT-100  is  shown 
in  Fig.  1 ,  Port  4  (pins  8-1 5)  ts 
an  8-bit  bidirectional  data 
bus  used  to  output  parallel 
ASCII  data  to  the  video- 
screen-refresh  RAM  and  to 
input  parallel  ASCII  data 
from  the  keyboard  Only 
seven  data  bits  are  used  for 
character/control  function 
definition,  the  eighth  data 
bit  being  programmed  for 
keyboard  strobe  input. 

Buffers  U7  and  U15  both 
enable  and  buffer  keyboard 
data  when  UIO  pin  31 
(KSTB)  is  scanned  by  the  in- 
ternal MK3870  firmware. 


UIO  pin  7  (STRB)  is  a  port 
4  strobe,  active  low  when 
port  4  is  used  for  output. 
Unfortunately,  STRB  is  also 
active  during  other  system 
functions,  such  as  screen 
clearing,  which  use  print- 
able characters.  For  use  as  a 
printer  strobe,  STRB  must 
be  further  qualified  to  indi- 
cate when  ASCII  data  out- 
put on  the  bus  is  valid  for 
printer  input. 

UIO  pin  32  (K1)  is  a  firm- 
ware-generated strobe 
which,  when  combined 
with  STRB,  will  produce  the 
desired  output  strobe. 

With  reference  to  Fig.  1. 
one  I  CI  gate  inverts  STRB 
to  active  high,  which  is  then 
combined  with  K1  in 
another  IC1  NAND  gate 
The  resulting  output  strobe 
(STROBE)  is  active  low  and 
only  about  4  (is  wide.  My 
printer  will  accept  a  strobe 
this  short,  but  if  yours  re- 
quires a  longer  strobe,  the 
optional  single-shot  IC2 
may  be  added.  The  other 
two  gates  of  I  CI  invert  the 
respective  strobe  signals  to 
produce  active-high  or 
active-low  signals  as  re- 
quired by  your  printer. 


Remembering  that  the 
I/O  lines  are  limited  to  one 
TTL  load  unit  each,  I  buf- 
fered the  data  lines  to  my 
printer  with  IC3  and  1C4.  I 
used  74LS08  AND  gates  for 
active-high  output  and 
74LS00  NAND  gates  for 
active-low  output,  One 
CMOS  CD4049  or  CD4050 
and  one  unused  gate  from 
IC1  or  U15  also  can  be 
used, 

I  solved  the  problem  of 
getting  at  the  required 
eleven  connections  (Cnd, 
+  5  V,  UIO  pins  7,  32,  and 
8-14)  through  use  of  the 
16i>in  DIP  socket,  ]3,  which 
I  do  not  use  otherwise.  I  had 
to  remove  the  serial  output 
connection  from  )3  pin  8. 
The  choice  of  specific  pin 
connections  on  socket  J  3 
was  arbitary  and  has  no  spe- 
cial  significance.  Alter- 
nately, you  can  jumper  to 
unused  lines  on  the  S-100 
edge  connector,  14, 

I  mounted  ICl,  IC2,  IC3, 
and  IC4  on  a  small  PC  board 
near  the  SCT-100  board.  All 
power  is  taken  from  the 
SCT-100  board. 

If  you  are  real  fussy 
about    making    modifica- 
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tions  on  your  SCT-100 
board,  you  can  escape  with 
having  to  add  only  two 
jumpers.  Jumper  U10  pin  7 
to  U15  pin  6,  and  U10  pin 
32  to  U15  pin  10.  Then, 
mount  U7  and  U15  external 
with  IC1'IC4  and  connect 
back  to  the  SCT-100  board 
with  Ife-pin  DIP  plugs  in  Ihe 
V7  and  U15  sockets. 

If  your  ASCII  printer  re- 
quires serial  input,  then  the 
addition  of  a  standard 
UART  circuit  will  turn  the 
trick, 

I  used  the  particular 
chips  shown  because  they 
were  handy  at  my  local 
Radio  Shack.  Do  not  tempt 
fate  with  your  thirty-five 
dollar  microprocessor  by 
using  anything  heavier  than 
tow-power  Schottky  chip 
loads  Bypass  the  +5-V  bus 
with  O.VuF  discs  at  each 
chip.  And  last  keep  the  dis- 
tance from  the  SCT-IOO 
board  to  your  off -board  ICs 
short:  six  inches  or  less  if 
possible. 

Incidentally,  theMK3870 

is  vjrtuaify  a  single-chip 
ASCII/Baudot  serial/par- 
allel converter  by  itself. 
Costwise,  it  is  competitive 
with  the  multi-chip  ver- 
sions, You  might  wish  to 
consider  this  if  your  only 
printer  is  a  Model  15  or  19 
Baudot  machine  and  you 
need  a  parallel  ASCII/serial 
Baudot  conversion.  I  have 
an  article  in  the  planning 
stages  on  just  such  applica- 
tions, I  would  be  interested 
in  hearing  about  any  reader 
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Fig.  1.  Partial  Xkex  5CT-700  schematic  showing  additional  circuits  required  to  generate 
printer  strobe  and  buffer  printer  data. 

experiences  or  ideas.  rier  with   Xitex   and   Mike      technical    assistance   with 

i  wish  to  thank  Bob  Fer-     Miller  with  Mostek  for  their      this  project.  ■ 


There's  a  new.  eighth  OSCAR  sateflite  in  orbit,  and  the  AMSAT  ream  helped  put  it  there! 

Your  help  Is  needed  For  Future  satellites,  join  AMSAT  and  support  the  new.  ad- 
vanced Phase  III  series  of  OSCARs.  engineered  to  provide  communications  over 
transcontinental  distances  for  hours  at  a  time. 

Send  $10  membership  dues  to  AMSAT*  P.O.  Box  27,  Washington^  D.C. 
20044.  Life  mennbership  is  availabte  For  a  tax-deductibfe  donation  oF  S  1 00 
or  more,  payable  in  quarterly  InstaMments  IF  you  wish. 

Phase  U\  satellite  solar  cells  may  be  sponsored  For  $10  each,  and 
we'll  send  you  a  certiFicate  specifying  the  cells  you  are  sponsoring. 

For  a  tax-deductible  contribution  of  $1,000  or  more,  we'll 
even  inscribe  your  name  on  a  plaque  to  be  placed  in  orbit 
aboard  the  Phase  til  spacecraFt  For  posterity,  and  we'll  send        /  ^ 


you  a  replka  honoring  your  contribution. 

Dues  and  contributions  may  be  charged  to  VISA  or 
Master  Charge.  Phone  us  at  (202)  488  8649, 
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Mervyn  L.  Hecht 

Trustee 

Personal  Communications  Foundation 

15415  Sunset  Blvd. 

Pacific  Palisades  CA  90272 


Excavation  Litigation 

I 

don^t  dig  a  hole  without  your  lawyer 


To  put  up  a  good  beam 
usually  requires  a  good 
tower;  to  put  up  a  good 
tower  — especially  if  self- 
supporting—  requires  a 
good  concrete  base,  To 
pour  a  good  base  requires 
that  you  dig  a  hole  — and 
that  sonnetimes  causes  a 
few  legal  problems. 

There  are  probably  other 
potential  legal  problems 
that  I  have  not  thought  of 
that  might  arise  when  dig- 
ging a  hole  near  a  property 
line,  but  here  are  four  such 
problems  which  have  been 
brought  to  my  attention  so 
far. 

Error  In  CalcuUting  the 
Property  Line 

This  kind  of  error  can 
come  about  in  two  ways. 
First,  sometimes  the  prop- 
erty line  is  not  where  you 
think  it  is,  especially  on 
hillside  properties.  And 
you  would  be  surprised 
how  expensive  it  is  to  move 
a  tower  after  your  neighbor 
discovers  it  is  on  his  prop- 
erty and  will  not  let  you 
keep  it  there!  To  avoid  this 
problem,  if  there  are  no 
property-line  survey  marks 
you  can  rely  on  and  if  the 
tower  is  to  be  positioned 
anywhere  near  a  property 
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tine,  have  the  line  surveyed 
before  you  dig. 

Second,  although  t  know 
it  sounds  dumb,  some  peo- 
ple forget  that  the  antenna 
is  wider  than  the  tower-  So, 
if  the  tower  is  right 
next  to  a  property  line, 
the  antenna  could  stick  out 
into  the  neighbor's  air 
space.  If  that  happens,  the 
neighbor  has  the  right  to 
make  you  move  it— and 
that  is  just  as  bad  as  if  the 
tower  itself  were  over  the 
property  line.  So  do  not 
forget  to  calculate  careful- 
ly the  radius  of  the  antenna 
over  360  degrees  before 
planning  the  tower. 

Blocking  the  Neighbor's 
View  or  Sunlight 

This  problem,  too,  seems 
to  crop  up  mainly  in  hill- 
side properties.  It  may 
seem  to  be  the  height  of 
reasonableness  for  the 
valley  dweller  with  a  hill- 
side near  his  house  to  place 
a  tower  on  the  hillside  and 
capture  a  position  above 
the  surrounding  hills,  but 
to  the  dweller  on  top  of  the 
ridge,  an  antenna  sticking 
up  at  the  edge  of  his  yard- 
so  that  he  has  to  look 
between  the  director  and 
the  reflector  to  see  the  sun 


setting  over  the  ocean- 
can  be  very  frustrating. 

The  legal  aspects  of 
blocking  a  view  (or  sun- 
light) are  now  in  a  state  of 
change  and  vary  in  dif- 
ferent courts  and  different 
locales.  The  point  to  be 
aware  of,  however,  is  that 
the  trend  is  toward  recogni- 
tion by  courts  of  these 
rights  and  away  from  the 
absolute  property  rights 
characteristic  of  earlier 
times.  The  advent  of  solar 
power  — even  in  theory,  if 
not  yet  often  in  practice- 
has  given  an  impetus  to 
this  trend,  as  judges,  along 
with  other  people,  have 
begun  to  recognize  the  im- 
portance of  not  allowing 
sunlight  to  be  blocked  or 
''hoarded''  by  anyone- 

From  the  radio  oper- 
ator's point  of  view,  the 
thing  to  do  is  recognize  the 
potential  problem  and  try 
to  position  the  tower  and 
antenna  where  it  will  not 
interfere  with  any  often- 
used  view,  particularly 
some  unusual  or  spectac- 
ular view,  nor  block  light  to 
an  important  area.  If  there 
is  some  problem  in  avoid- 
ing this  result,  consider 
other  alternatives,  such  as: 


(a)  A  motorized,  or  hand- 
crank  tower,  to  tower  the 
antenna  when  it  is  not  in 
use; 

(b)  A  smaller-sized  an- 
tenna; or 

(c)  Meeting  with  the  po- 
tentially-offended neigh- 
bor and  obtaining  permis- 
sion to  erect  the  tower  on 
some  less  offending  spot 
owned  by  the  neighbor.  I 
know  of  one  case  where  a 
hillside  dweller  offered  to 
allow  an  amateur  operator 
below  to  put  the  beam  an- 
tenna right  on  the  hilltop 
dweller's  house,  just  to  get 
it  out  of  the  beautiful 
ocean  view  from  his  back- 
yard. 

Interference  With 
Underground  or  Property 
Line  Easements 

Many  property  titles  are 
legally  '"burdened"  by 
deeds  to  telephone  com- 
panies, electric  companies, 
cable  television  operators, 
and  other  utilities  which 
give  these  services  various 
rights.  Usually  these  rights 
are  to  install— either  under 
or  over  the  ground  — var- 
ious cables  and  pipes  and 
often  to  enter  onto  the 
property    to    replace,    ser- 


vice,  and  check  these  in- 
stallations. These  ease- 
nrients  are  often  so  broad 
that  although  you  "own" 
the  property  — and  the 
right  to  have  it  included  in 
your  property  taxes!— you 
or  your  predecessor  have 
given  up  the  use  of  these 
(usually  five-foot)  strips. 

If  you  install  anything 
which  blocks  utility  com- 
pany rights  or  prevents  ex- 
ercise of  the  rights  granted, 
you  may  be  required  to 
move  your  tower.  Even  if 
the  utility  is  not  using  the 
easement  now,  Jt  might 
wish  to  do  so  a  few  weeks 
after  you  install  the  tower, 
or  it  might  just  make  dif- 
ficulties because  it  is  run 
by  people  intent  on  enforc- 
ing their  rights. 

In  the  western  states, 
you  probably  can  check 
these  easements  on  a  title 
insurance  policy,  which 
often  has  a  map  attached 
to  it  showing  the  easement. 
In    the    eastern    states. 


easements  are  more  com- 
plicated, and  you  may 
have  to  check  with  a 
lawyer  to  have  a  basic  title 
search  done. 

Another  aspect  of  the 
same  problem  is  the  dan* 
ger  of  cutting  or  otherwise 
damaging  cables  or  pipes 
when  digging  the  hole.  By 
checking  in  advance  to  be 
sure  you  are  not  digging  in- 
to  an  easement,  you  can 
eliminate  your  risk  of  legal 
liability  here.  It  is  not  un- 
common, however,  to  find 
utilities  which  have  run 
their  lines  outside  of 
designated  easements,  so 
you  still  may  dig  up 
something  unexpected. 

Caufing  Damage  to  the 
Neighbor's  Structure 

There  are  three  general 
ways  I  have  known  this  to 
happen: 

(a)  Mechanical  drilling. 
such  as  by  jackhammer, 
can  cause  shock  waves 
potentially   damaging   to 


nearby  structures. 

(b)  Loss  of  lateral  sup- 
port can  cause  unexpected 
{and  sometimes  almost  in- 
explicable) land  movement 
resulting  in  damage  to 
nearby  structures.  In 
California,  there  are 
special  statutory  duties 
created  which  require  a 
person  digging  near  a  prop- 
erty line  to  give  advance 
notice  to  the  neighbor  and 
which  create  special 
liabilities  for  damages 
which  result  from  taking 
away  lateral  support  from 
a  neighbor's  ground. 

(c)  By  far  the  most  com- 
mon  major  problems  I 
have  seen  resulting  from 
property  line  excavation 
are  water  drainage  prob- 
lems. In  an  area  where 
there  is  a  rainy  season,  par- 
ticular care  should  be 
taken  not  to  change  any 
drainage  pattern,  as  the 
slightest  change  can  cause 
thousands  of  pounds  of 
water    to    accumulate    in 


unexpected  places. 

It  goes  without  saying 
that  an  equally  damaging 
result  can  occur  from  ac- 
cidentally cutting  or  block- 
ing a  water  line  or  sprinkler 
feed,  as  water  can  build  up 
underground  for  a  long 
period  before  discovery. 

Have  1  talked  you  out  of 
putting  up  that  tower?  I 
have  not  even  mentioned 
deed  restrictions,  height 
limitations,  airport  clear- 
ance and  lighting  regula- 
tions, city  permits,  cove- 
nants running  with  the 
land,  neighbors  running 
after  you  with  a  shotgun,  or 
a  host  of  other  problems.  I 
stopped  with  digging  the 
hole. 

Please  do  not  let  this 
discourage  you.  My  only 
point  has  been  that  if  you 
are  going  to  dig  a  hole,  do 
not  dig  it  very  near  a  prop- 
erty line  unless  you  take 
special  care  to  avoid  the 
special  problems  that  can 
arise  in  that  situation.  ■ 
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Noise  Rejector  II 

—  an  exciting  sequel 


The  name  of  the  game 
{particularly  on  160 
meters  for  about  nine 
months  of  the  year)  is  to 
achieve  QSOs  through  var- 
ious QRN  types  and  lev- 
els—atmospherics, line 
buzzes,  TV  and  industrial 
radiations,  etc.  It  is  only  Oc- 
tober through  February  that 
nature-made  and  man- 
made  noises  are  not  the 
chief  deterrent  to  ham 
operation  on  the  lower  fre- 
quency bands,  though  even 
on  higher  bands  noises  can 
be  a  nuisance  at  times.  It 
has  long  been  easier  to  QSY 
upward  during  the  QRN 
season  to  escape  the  prob- 
lem. And  how  often  — on  all 
bands  — are  QSOs  inter- 
rupted by  some  sort  of 
QRN?  To  combat  the  prob- 
lem successfully,  rather 
than  run  upward  in  frequen- 
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cy  in  dismay  and  frustra- 
tion, I  was  forced  to  devise 
a  means  of  coping  with  the 
noise, 

QSY-up  has  not  been  my 
favorite  tactic  in  over  forty 
years  of  hamming.  Various 
loops  and  low-noise  re- 
ceiving antennas  were  tried 
with  some  success,  but 
there  were  always  draw- 
backs, such  as  solid-state 
circuitry,  preamps,  etc  ,  get- 
ting zapped  because  of 
malfunctioning  antenna 
relays  or  just  forgetting  to 
flip  the  relay  switch  while 
gassing  away  at  length  on 
the  air.  Round  tables  and 
DXers  just  love  this  sort  of 
thing.  Then,  too,  depending 
on  the  time  of  day,  loops 
often  pick  up  only  sky-wave 
propagation  or  vice  versa. 
There  also  have  to  be  ad- 
justments   made,    such    as 
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tuning,  turning,  switching, 
etc.  This  happens  often  in 
the  frenzy  of  a  DX  pileup. 
So  I  tried  approaching  the 
problem  from  the  other 
end,  trying  many  varied 
devices.  Many  wer^  fc>uilt, 
but  1  seldom  produced  a 
unit  which  would  not 
materially  disturb  signal  in- 
telligence  while  over- 
coming QRN  of  various 
sorts.  Eventually,  I  was  able 
to  work  out  circuitry  that 
performed  in  the  manner 
desired  with  a  minimum  of 
drawbacks.  Fig.  1  is  the  cir- 
cuit which  has  proved  ade- 
quate. 

73  Magazine  printed  my 
first  article  on  this  noise- 
coping-modifying  system  in 
their  September,  V7,  issue. 
Since  that  time,  several 
refinements  and  additions 
have  been  made  in  the  cir- 
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cuitry.  This  improved  cir- 
cuit has  proved  most  help- 
ful on  all  bands,  and  the  3" 
X  6"  X  2y2"  utility  box  of 
the  older  circuit  will  take 
the  changes. 

As  the  circuit  diagram 
(Fig.  1)  shows,  the  unit  is  a 
succession  of  af  clipper, 
limiter,  filter,  and  peaking 
circuits  coupled  in  a  simple 
easy-to-build  device.  Pleas- 
antly, the  circuit  layout  is 
uncritical,  with  common 
parts  used  throughout  New 
parts  may  be  obtained  from 
the  catalogs  of  the  big  elec- 
tronics parts  supply  houses. 
(I  have  found  all  the  parts 
I've  needed  at  neighbor- 
hood TV  servicemen's  sup- 
ply stores,) 

It  may  be  best  to  begin 
the  project  on  a  10"  piece  of 
1"  X  6"  breadboard.  This 
can  be  fronted  by  a  piece  of 
3"  X  10"  aluminum  panel- 
ing, in  order  to  mount  jacks 
and  controls.  Breadboard- 
ing  will  give  one  the  oppor- 
tunity to  test  the  circuit, 
making  adjustments,  substi- 
tutions, evaluations,  and 
generally  improving  the 
project  prior  to  final  con- 
struction. The  circuit  values 
shown  in  the  diagram  have 
suited  my  particular  needs 
over  the  years  and  may 
serve  as  an  equally  good 
starting  point  for  you. 
When  these  values  were 
finally  determined  and  cir- 
cuit performance  was  ap- 
proved, the  unit  was  final- 
ized and  madeelectronical- 


74 


iy  attractive  by  mounting  It 
in  the  utility  box.  A  small 
chassis  would  do  just  as 
well. 

Circuit  Description 

The    unit's   input   phone 
plug  fits  into  the  phone  jack 
of    a    receiver/transceiver, 
Hi-Z  phones  plug  into  the 
unit's  output  jack.  The  af  in- 
put feeds  into  the  .03  input 
capacitor  which  is  shorted 
by  an  SPST  toggle  switch. 
This  varies  the  amount  of 
Signal/garbage     to     be 
passed.  When  clear  atmo- 
spheric conditions  exist,  the 
switch  is  put  in  the  closed 
position    so    more    af    can 
pass  any  signals  and  noise. 
This   is   particularly   useful 
when    copying    the    weak 
ones.   Other   noise   can   be 
modified  in  later  circuitry, 
either  by  the  two  filters  or 
by   the    tone-control,    de- 
pending   on    the    type    of 
noise.  Because  signals  are 
just  one  form  of  atmospher- 
ic disturbance,  such  filter- 
ing devices  are  designed  to 
overcome  noise  at  the  same 
time  that  they  raise  signals 
to  a  copyable  level.  Some 
circuits    accomplish    this 
better  than  others.  This  pro- 
cess can  be  tricky,  as  the 
suppression    of    unwanted 
noise    usually    interferes 
with    ''good"    signals.    A 
slight    attenuation    is    nor- 
mal, depending  on  the  cir- 
cuitry.   A    signal/noise-dis- 
criminating circuit  is  what 
is    needed.    There    is    only 
slight    signal    attenuation 
with  this  circuit.  It  doesn't 
''ring."  The  signals  are  lifted 
above     the     remaining 
background    noise    to    a 
copyable    level.    Some- 
times—under some  condi- 
tions—the unit  effects  only 


a  slight  improvement.  How- 
ever, the  improvement  is 
usually  dramatic,  making  a 
QSO  possible  under  other- 
wise impossible  conditions. 
This  logic  and  unit  have 
proved  very  successful  over 
the  years,  dealing  with  al- 
most all  noise  types  and 
conditions.  As  low-noise 
antennas  are  often  inconve- 
nient, this  approach  is 
simplest  and  most  ade- 
quate .  .  .  for  this  ham. 

Cascaded  diodes  form 
the  clipper-limiter.  It  clips 
high-noise  pulses  in  addi- 
tion to  peaks  and  buzzes  at 
the  initial  part  of  the  circuit. 
The  clipper-limiter  deals 
with  these  before  signal  dis- 
tortion can  get  into  later  cir- 
cuitry, thus  freeing  the  later 
circuitry  to  deal  with  other 
types  of  noises.  A  four- 
position  rotary  switch  suc- 
cessively selects  the  re- 
quired rejection  depth. 
Next  comes  af  filter  #1,  an 
af  notch-type  filter,  which 
narrows  the  af  passband 
and  exalts  and  clarifies 
signals.  It  is  varied  by  the 
20k  pot  Like  all  elements  of 
this  unit,  this  one  is  also 
noise-modifying.  Then  the 
peaker  circuit  raises  the  af 
level  that  had  been  lowered 
somewhat  by  previous  cir- 
cuitry. Its  transformer  pri- 
mary can  be  switched 
in/out,  adjusting  to  still 
other  noise  conditions.  The 
tone  control  handles  at- 
mospherics  most  effective- 
ly and  is  probably  the  most 
used  control  in  the  unit.  The 
final  section  starts  with  a 
DPDT  toggle  switch  which 
selects  or  bypasses  filter  #2, 
This  filter  is  noise-elimi- 
nating as  it  sharply  narrows 
the  af  passband,  which  also 
contributes    to    further    re- 
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ceiver  selectivity.  In  combi- 
nation, these  circuits  in- 
crease the  range  and  effec- 
tiveness of  the  unit. 

Should  you  require  more 
audio  or  desire  to  get  more 
volume  from  a  speaker,  a 
sohd-state  op  amp  could  be 
used,  but  a  larger  housing 
box  will  be  required.  I  use 
this  unit  barefoot,  as  is,  get- 
ting completely  adequate 
earphone  gain. 

While  I  am  sure  that  this 


unit  is  not  the  final  answer 
to  our  noise  problems,  it 
still  is  a  valuable  step  in 
that  direction.  At  any  rate, 
this  is  an  interesting  and 
helpful  approach  to  our 
problem.  Why  not  throw 
these  parts  on  the  work- 
bench some  evening,  and,  if 
you  can,  improve  it.  You 
may  be  very  pleased  with 
its  considerable  utility,  as  I 
have  been.  See  you  on 
160.  ■ 
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Trouble-Free  ID  Timer 

—  for  repeaters 


Does  your  repeater  suf- 
fer from  an  identity 
crisis?  Does  it  over-iden- 
tify? If  it  does,  this  project 
is  just  what  you  need. 

The  circuit  for  this  timer 
evolved  from  many  disap- 
pointing experiences  with 
other  long-time  delay 
methods  used  over  the 
years,  all  of  which  suffered 
from  ghtches  on  the  power 
or  signal  lines  causing  ex- 
traneous identifications. 

Although  the  circuit 
described  was  designed 
for  a  ten-minute  timing 
interval,  other  intervals 
can  be  obtained  by 
changing    resistor    and 
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capacitor  values.  In  addi- 
tion, if  a  microprocessor 
is  used  for  control,  it  can 
test  the  timer  to  ascer- 
tain the  status  and  effect 
an  interrupt  if  desired. 

Design  Goals 

The  timer  circuit  was 
designed  with  the  follow- 
ing requirements  in  mind 
(see  schematic  in  Fig.  T): 

1.  The  timer  must  be 
set  by  a  TTL  high-to- 
low  transition  sup- 
plied by  the  carrier- 
operated  switch. 

2.  The  timer  must  pro- 
vide a  TTL  active-high 
pulse  to   initiate  the 
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identification  genera- 
tor circuit. 

3.  An  identification 
sequence  must  oc- 
cur immediately 
when  the  repeater 
is  accessed  if  it  has 
been  dormant  for 
longer  than  ten 
minutes. 

4.  An  identification 
sequence  must  oc- 
cur once,  and  only 
once,  during  any 
ten-minute  interval 
while  the  repeater  is 
in  use. 

5.  The  timer  circuit 
must  use  readily 
available  parts. 


/77 


m 


+  5V 


+  5V 


4?K 


® 


Q> 


+  5V       set   INPUT- J|— 

1  @ 


,OI|*F 


+  3V 
& 


Ti 


,  4.7R 


A> 


.OI^F 


t RESET  1 


Shi  7400 

CONtnOL 

LATCH 


DECADE 
COUNTER 


14 


10 


■*T0  A 


S. 


ffl 


*5V 


12 


13 


_k_    © 


OUTPUT 


ftO 


HUH 


© 


f'lE*  7,  Schematic  of  the  timer  circuit  Encircled  numbers  are  PC  board  terminal  designa- 
tions. All  resistors  are  Va  Wait^  5%.  All  capacitors  are  disc  ceramic  except  the  timing  net 
worti  capacitor,  which  is  a  dipped  tantalum  type. 


Clock 

A  free-running  (astable) 
multivibrator  is  used  as 
the  clock.  It  consists  of 
an  NE555  integrated  cir- 
cuit and  an  RC  timing  net- 
work. Values  for  Ra,  Rb, 
and  C  were  calculated 
from  the  following  for- 
mulas (T  denotes  the 
period  of  the  clock): 

T  =  600  seconds/1 00 
T  =  0,693  (Ra  +  2Rb)C 

The  output  of  the  clock 
can  be  monitored  by  con- 
necting an  oscilloscope 
between  TP-1  and 
ground.  Operation  of  the 
clock  is  not  affected  by 
the  control  latch; 
therefore,  a  square  wave 
should  be  observed  at 
TP-1  whenever  power  is 
applied. 

If  you  need  some  other 
period,  the  calculated 
values  will  probably  not 
work  out  to  be  standard 
EIA  resistor  values.  In 
this  case,  use  the  next 
higher  EIA  values.  Preci- 
sion resistors  are  not  re- 
quired, since  satisfactory 
stability  will  be  achieved 
with  5%  tolerance  com- 
ponents. 

Divider 

Two  decade  counters 
are  connected  in  cascade 
to  achieve  a  divide-by-100 
counter.  The  clock  drives 
the    input    of    the    divider 
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chain,  and  the  divider  out- 
put is  used  to  drive  the 
reset  input  of  the  control 
latch. 

Whether  or  not  the 
divider  is  allowed  to  func- 
tion depends  on  the 
status  of  the  control 
latch.  When  the  control 
latch  is  in  the  reset  state, 
a  logic-high  condition  v^ill 
be  present  at  pin  2  of 
each  counter.  This  is  a 
reset-to-zero  fRO)  state 
which  prevents  the 
counter  from  incremen- 
ting, even  though  clock 
pulses  are  present  When 
the  control  latch  is 
placed  in  the  set  state,  a 
logic  zero  is  placed  on  pin 
2  of  each  counter.  This 
permits  the  counters  to 
increment  in  response  to 
clock  pulses. 

Operation  of  the  first 
counter  can  be  verified  by 
connecting  an  oscillo- 
scope between  TP-2  and 
ground,  A  square  wave 
having  a  period  of  one 
minute  will  be  observed 
when  the  divider  is  run- 
ning. 

Control  Latch 

The  control  latch  con- 
sists of  an  RS  latch  formed 
by  cross-connecting  NAND 
gates  A  and  B.  When  an 
active-low  pulse  is  applied 
to  the  set  input  the  latch  is 
placed  in  the  set  state.  This 
causes  two  events  to  occur. 
The  output  of  gate  B 
becomes  logic  low,  which  is 
the  run  signal  for  the 
divider.  The  output  of  gate 
A  is  inverted  by  gate  C 
which,  in  turn,  causes  gate 
D  to  output  an  active-high 
pulse  which  is  used  to  ini- 
tiate  the  identification  se- 
quence. 

Once  the  latch  is  set, 
subsequent  pulses  at  the 
set  input  will  have  no  ef- 
fect on  the  timer.  After 
the  timing  interval 
elapses,  which  in  this 
case  is  ten  minutes,  the 
divider  provides  a  high-to- 
low  transition  to  the  reset 
input  of  the  control  latch. 
This    causes    the    control 


latch  to  revert  to  the  reset 
state  and,  consequently, 
the  divider  is  reset  to 
zero.  The  latch  will  re- 
main in  the  reset  state  un- 
til the  next  set  pulse  is 
received;  then,  the  cycle 
will  repeat 

Construction 

The  circuit  was  built  on 
a  PC  board  measuring 
3-5/8"  by  1-1/2"  from  the 
artwork  shown  in  Fig.  2. 
For  those  of  you  unable 
to  roll  your  own,  ar- 
rangements have  been 
made  with  Firston  Elec- 
tronics, PO  Box  151, 
Streetsboro  OH  44240,  to 
supply  etched  and  drilled 
boards  at  a  nominal  cost. 
Prices  are  available  for  an 
SASE. 

Assembly  should  pro- 
ceed quickly  by  following 
the  component  location 
drawing,  Fig.  3.  The  usual 
precautions  should  be 
observed,  such  as  dou- 
ble-checking the  polarity 
of  electrolytic  capacitors, 
inspecting  for  solder 
bridges,  etc. 

Testing 

Connect  a  5-volt  power 
supply  to  terminals  1  and 
4  while  observing  proper 
polarity.  Check  to  verify 
that  the  clock  is  running 
by  verifying  the  square- 
wave  signal  at  TP-1. 

Apply  an  active-low 
pulse  to  the  set  input  (ter- 
minal 3).  In  order  to 
achieve  proper  operation, 
the  set  input  must  be 
nearly  +5  volts  prior  to 
application  of  the  pulse. 
Refer  to  Fig.  4  for  sug- 
gested methods  of  ac- 
complishing this.  Verify 
that  the  latch  was  set  by 
observing  the  logic  level 
at  TP'3.  A  logic-high  state 
indicates  reset  and  logic 
low  indicates  set 

Connect  the  oscillo- 
scope to  TP-2  to  verify 
that  the  divider  chain  is 
counting  when  the  latch 
is  set. 

To  verify  that  an  output 
pulse  occurs  when  the  latch 


Fig.  2.  Actual-size  artwork 

showing  the  foil  side  of  the 
PC  board. 


is  set  connect  an  oscillo- 
scope between  terminal  5 
and  ground.  Apply  a  set 
pulse  and  observe  a  very 
fast  active-high  pulse  at 
terminal  5.  Unless  you  have 
experience  with  digital  cir- 
cuits, you  may  have  some 
difficulty  seeing  this  pulse 
because  of  the  short  dura- 
tion. 

During  the  testing 
phase,  you  may  find  it  an- 
noying to  have  to  wait  the 
full  ten  minutes  for  the 
latch  to  be  reset.  You  can 
shorten  the  timer  to  one 
minute  by  shutting  off  the 
power  supply  and  remov- 
ing one  of  the  counter  in- 
tegrated circuits.  In  its 
place,  install  a  jumper 
wire  between  pins  1  and 
12.  Now,  the  timer  interval 
will  be  reduced  to  one 
minute. 

Conclusion 

The  timer  described  has 
been  in  operation  for  over  a 
year  with  excellent  results. 
Elimination  of  extraneous 
identifications  sure  makes 
the  repeater  more  pleasant 
to  listen  to.  ■ 
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Fig.  3.  Component  loca- 
tion drawing.  A  dot  is 
placed  near  pin  1  of  each 
integrated  circuit  for 
identification.  TP-1  and 
TP-2  are  made  from  cut- 
off resistor  leads  and 
have  an  ''eye''  formed  at 
one  end.  TP-3  is  a  jumper 
with  an  ''eye''  formed  in 
the  middle. 
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Fig.  4,  Totem  pole  TTL  gate, 
top;  open  collector,  center; 
hardware  switch,  bottom. 
The  set  input  must  be  held 
near  +5  volts  when  set 
pulses  are  not  present.  This 
may  require  the  use  of  a 
pull-up  resistor  if  an  open 
collector  gate  is  used  to 
drive  this  input  or  if  it  is 
driven  by  a  switch. 
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Bob  Heii  K9EID 
FO  Box  26 
Maris$&  IL  62257 


So  You  Want  to  Build  a  Beacon? 


here's  how 


This  project  was  started 
as  a  club  activity  to 
help  the  two  meter  en- 
thusiasts in  the  Midwest  to 
determine  how  two-meter 
propagation  varied  from 
day  to  day  The  goal  was  to 
set  up  a  24-hQur  beacon, 
battery  powered,  and  ver- 
tically and  horizontally 
polarized.  This  was  to  be 
accomplished    with    very 


easy-to-get  parts  so  that 
the  project  could  be  dupli- 
cated widely  — so  that 
many  clubs  around  the 
country  could  follow  suit 
and,  perhaps,  start  a  series 
of  beacon  systems  on  the 
low  end  of  two  meters. 

The  frequency  that  the 
Marissa  Amateur  Radio 
Club  (MARC)  set  up  for  the 
beacon  was  144,050.  Since 


many  two-meter  operators 
have  only  FM  equipment,  a 
method  was  devised  so 
that  the  signal  could  be 
copied  with  the  conven- 
tional  CW  receiver  as  well 
as  an  FM  receiver. 

Transmitting  Strip 

The  transmitting  strip 
used  was  one  of  the  one- 
Watt    VHF    Engineering 


strips.  One  of  their  kit  ver- 
sions was  used  and  it  was 
found  very  easy  to  assem- 
ble and  align.  Since  it 
would  be  used  to  transmit 
a  regular  broken-carrier, 
Al  CW  signal,  the  oscil- 
lator and  tripler  were  wired 
to  run  all  the  time  while  the 
driver  and  final  were  keyed 
from  the  identification 
board.  This  was  done   by 
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simply  breaking  the  B  + 
lead  that  feeds  the  driver 
and  final  transistors.  No 
problems  were  encoun- 
tered. Fig.  1  shows  this 
modification  to  the  regular 
VHF  strip  Fig.  2  shows 
component  location. 

CW  I  dent  Board 

A  system  to  program  the 
beacon  very  easily  was 
developed  by  using  one  of 
the  CW  identification 
boards  from  VHF  Engineer- 
ing. This  board  has  a  RTTY 
output  which  actually  is  a 
logic  high  with  each  char- 
acter that  the  circuit  sends. 
The  board  is  mainly  for  FM 
repeater  use,  and  the  audio 
tone  from  the  555  tone 
oscillator  is  used  to  drive 
the  audio  section  of 
repeater  transmitters.  The 
system  used  for  the  beacon 
uses  both  outputs.  A  sim* 
pie  2N2222  transistor  cir- 
cuit uses  the  RTTY  logic 
output  to  drive  an  elec- 
tronic switching  network 
that  keys  the  driver  and 
final  transistors  of  the 
transmitter.  This  gives  us 
the  CW  A1  signal  for  re- 
ceivers that  will  be  listen* 
ing  In  the  SSB  or  CW  mode. 
At  the  same  time  this  is 
happening,  a  very  small 
amount  of  audio  is  taken 
from  the  normal  tone  oscil- 
lator circuit  of  the  CW 
ident  board  to  drive  the  mi- 
crophone input  of  the 
transmitter  strip.  Adjust- 
ment of  this  audio  tone  is 
kept  very  low  so  as  not  to 
FM  the  CW  signal  too 
much.  It  takes  only  a  very 
slight  amount  of  level  to 
make  a  tone  audible  when 
listening  to  the  signal 
through  a  regular  FM  re- 
ceiver. (See  Fig.  3.) 

Power  Supply 

Since  we  wanted  the 
beacon  to  run  continuous- 
ly without  any  failure,  it 
was  decided  to  use  a  car 
battery  with  a  charging 
system  so  that  there  would 
be  no  need  to  rely  upon  the 
ac  line  at  all  times.  A  small 
3-Amp,  12. 6- volt  regulated 
dc    supply    was    tapped 


across  the  sealed-type  car 
battery,  keeping  the  bat- 
tery trickle-charged.  The 
entire  transmitter  and  iden- 
tification board  draw  only 
around  500  mA,  so  that  the 
battery  will  run  the  system 
for  several  days  should  ac 
power  faif.  (See  Fig.  4 J 

An  accessory  circuit  that 
may  be  of  use  is  shown  in 
Fig.  5.  This  circuit  senses 
any  110-vott  ac  failure,  and 
should  the  power  drop,  the 
battery  takes  over  automat- 
ically. When  this  happens,  a 
low-level  beep  tone  is  gen- 
erated every  3  seconds.  This 
tone  is  fed  to  the  audio  in- 
put of  the  transmitting  strip 
and  warns  any  control 
operators  that  the  ac  power 
has  dropped  and  the  bea- 
con is  running  on  battery 
power. 

This  circuit  is  not  neces- 
sary but  is  a  nice  addition 
for  groups  which  may  have 
problems  with  ac  power 
losses.  It  has  been  our  ex- 
perience that  many  opera- 
tors become  dependent  on 
the  beacon  for  checking 
nightly  [or  daily)  band  con- 
ditions on  two  meters;  it  is 
best,  therefore,  that  all 
systems  should  be  made  so 
that  power  failure  will  not 
affect  beacon  operation. 

Control  Access 

If  you  remote  your 
beacon,  you  should  have 
some  form  of  link  control  to 
shut  the  transmitter  down 
should  any  problems  occur. 
An  easy  approach  to  this  is 
to  use  a  Midland  13-509, 
220-MHz  rig  This  is  a 
natural  for  link  use.  It  takes 
about  one  hour  to  get  the 
unit  split  up  and  ready  for 
action.  The  receiver  board 
is  mounted  with  four 
screws.  Remove  the 
squelch  and  volume  pots 
and  cut  out  all  of  the 
crystal  wires  from  the 
12-channel  switch.  Since 
you  will  use  it  only  on  one 
frequency,  the  12-channel 
switch  and  socket  assembly 
also  can  be  removed. 

The  transmitter  board  is 
left  in  the  original  case  and 
chassis.    Simply    remount 
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Fig.  2.  Component  location  (coniponent  side). 


the  receiver  board  along 
with  the  beacon  equip- 
ment and  connect  the  logic 
system  that  you  choose  to 
do  your  controlling.  This 
should  take  care  of  any 
link  control  situations  that 
you  might  need  for  this  or 


any  other  project.  There 
have  been  numerous  ar- 
ticles in  73  Magazine 
describing  various  logic 
control  systems  that  can  be 
used  over  the  220-MHz 
link,  so  there  is  no  need  to 
cover  that  subject  here. 
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Fig.  6.  Block  diagram,  WD9G0E  beacon. 


Antenna  System 

it  was  decided  that  both 
horizontal  and  vertical 
polarization  must  be  used 
to  give  maximum  coverage 
with  the  beacon.  Several 
systems  were  tried,  but  the 


simplest  and  most  effec- 
tive was  obtained  with  a 
Cushcraft  four-pole  AFM- 
4D  antenna  system.  Two  of 
the  dipoles  were  turned  to 
the  horizontal  plane  and 
two  to  the  vertical  plane. 
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Fig.  3.  Transmitter  keying  circuit 


The  regular  phasing 
harness  was  used,  and  the 
antenna  seemed  to  work 
beautifully.  It  gave  us  the 
necessary  pattern  with 
ease  in  connecting  and 
mounting. 

Results 

The  MARC  beacon  group 
has  programmed  the  identi- 
fication CW  board  with  a 
long,  three-second  steady 
tone  followed  by  the  club 
calL  WD9COE,  and  the 
word  ''beacon/'  This  then 
repeats  after  a  two-second 
stand-by.  The  VHF  Engi- 
neering CW  ident  board  has 
just  the  correct  number  of 
bauds  for  all  of  this    The 
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Fig.  4.  Power  supply  for  the  beacon. 


diode  matrix  could  be  ex- 
panded, but  this  would  be 
quite  involved  and  really  is 
not  necessary  since  all  of 
the  necessary  information 
can  be  programmed  on  the 
regular  board. 

The  beacon  committee 
of  MARC  asked  that  all  sta- 
tions receiving  the  beacon 
QSL  to  WD9COE;  they  were 
going  to  send  a  report  to  the 
FCC  at  the  end  of  Decem- 
ber. Several  of  the  reports 
received  to  date  are  from 
300  miles  out,  and  many  of 
the  SWOT  group  (Side 
Winders  On  Two)  have 
done  a  great  job  in  passing 
the  word  of  the  beacon's 
existence-  Many  of  these 
serious  two-meter  oper- 
ators rely  on  the  Marissa 
beacon  to  plot  a  prop- 
agation each  day.  Some  of 
them  are  even  using  a  time 
recorder  coupled  to  a  tape 
recorder  and  are  monitor- 
ing the  beacon  on  a 
24-hour  basis  so  that  they 
can  chart  the  paths,  ■ 
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romorrow's  Technology -Here  Today! 

THE  YAESU 


FT-207R 


The  "horse-and-buggy"  days  of  Cfystal-controlled 
handies  are  gone!  Yaesu's  engineers  have  har- 
nessed the  power  of  the  microprocessor,  bringing 
you  800  channels,  digital  display,  memory,  and 
scanning  from  a  hand-held  package.  Only  with 
Yaesu  can  you  get  these  brg  performance  fea- 
tures in  such  a  compact  package. 
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Working  with  FETs 

part  III:  the  source  follower 


In  part  II  of  this  article,  1 
continued  a  discussion 
of  audio  amplifiers  which 
use  the  FET,  the  tranststor 
that  thinks  it's  a  tube.  Let's 
finish  up  by  examining 
more  of  the  functions 
these  devices  can  be  made 
to  perform. 

Let's  look  at  the  output 
signal  from  our  basic  FET 
amplifier  (Fig.  1).  Usually  it 
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Fig.  1.  FET  triode  circuit 
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Fig.  2.  Triode  tube  voltage 
amplifier  stage. 


is  coupled  through  a  medi- 
um-value electrolytic,  such 
as  10  uF.  This  is  higher  than 
the  tube  circuit  of  Fig.  2.  A 
word  about  why:  While  the 
input  impedance  of  the 
FET  is  high,  even  close  to  a 
tube,  the  circuit  resis- 
tances are  often  lower, 
such  as  in  the  drain  circuit 
The  coupling  circuit  in  an 
RC  (resistance-capaci- 
tance) coupled  circuit  is 
frequency-sensitive.  The 
resistance  and  capacitance 
values  form  a  tuned  circuit 
at  audio  frequencies. 

This  IS  related  to  the 
time  constant  of  the  R  and 
C  combination.  As  a  prac- 
tical matter,  it  usually  is  a 
factor  at  tow  frequencies 
in  interstage  coupling.  The 
effect  is  used  in  tone  con- 
trols to  form  circuits  to 
pass  or  reject  frequencies. 
It  is  usually  the  low-fre- 
quency cutoff,  however, 
that  is  the  main  factor.  This 
is  not  so  critical  for  com- 
munications use,  but  you 
may  want  to  make  circuits 
for  other  uses. 

If  the  tube  circuit  uses 
220k  and  0.05  uF  as  its  cir- 


cuit, then  obviously  your 
10k  or  2Dk,  or  even  less, 
drain  resistance  will  re- 
quire more  capacitance  to 
do  the  frequency-coupMng 
job.  10  uF  is  easy,  but  there 
are  circuits  where  you 
might  want  100  uF  or  more 
for  low-frequency  use.  The 
output  from  the  FET  drain 
is  still  considered  high  im- 
pedance, however.  There  is 
a  low-impedance  output 
stage.  In  tubes,  this  is  the 
common  cathode  follow- 
er In  FETs,  it's  called  a 
source  follower.  It  is  so 
simple  you  can't  miss. 

The  basic  circuit  is 
shown  in  Fig,  3.  The  major 
difference  here  is  that 
there  is  no  load  resistance 
in  the  drain  circuit  and  the 
drain  is  bypassed  to  ground. 
I  used  10  uF  for  test  pur- 
poses, but  it  probably 
should  be  more.  The  input 
circuit  is  the  same  as  for  the 
other  amplifier,  only  the 
output  is  taken  from  the 
source  resistor  instead  of 
the  drain  circuit-  The  cou- 
pling capacitor  was  another 
10  uF,  t  have  lots  of  them, 
but  here,  too,  it  could  be 


larger  in  value  for  best  low- 
frequency  response. 

Now  then,  the  resistance 
value  is  shown  as  2.2k.  This 

is  very  commonly  the  same 
value  as  for  a  tube  circuit, 
and  it  is  the  same  as  in  the 

standard  FET  amp  circuit 

A  few  things  about  the 
source  follower.  The  gain  is 
unity.  Come  again?  That 
means  the  gain  is  one,  or 
more  accurately,  there  is 
no  gain  at  all  In  fact,  the 
gain  is  less  than  that  You 
don't  ever  get  as  much  out 
as  you  put  in.  It  usually  can 
run  about  95%  of  the  in- 
put, though.  Now  why 
would  anyone  go  to  the 
trouble  of  building  an 
amplifier  that  doesn't 
amplify?  Oddly  enough, 
the  circuit  is  popular 
because  it  doesn't  amplify. 
It  has  other  uses.  Let's  start 
with  its  ability  to  non- 
amplify. 

There  are  circumstances 
where  you  want  a  circuit  to 
perform  a  function,  but 
you  don't  want  gain.  The 
source  follower  is  often 
used  as  a  mixer  circuit.  In- 
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puts  of  various  levels  are 
giveo  to  the  circuit  and  the 
output  is  a  smaller  signal, 
but  all  the  inputs  conne  out 
at  the  same  level.  Here 
gain  is  not  needed,  but  the 
abilitv  to  control  varying 
signal  levels  is.  This  is  not 
the  real  reason  for  the 
follower  circuit,  however. 
Its  real  claim  to  fame  is  as 
an  impedance  transformer. 
Here  we  gain  some  prag- 
matic advantage  with  the 
circuit. 

The  normal  triode  gain- 
type  circuit  had  a  high  out- 
put impedance.  It  also  had 
a  high  signal-output 
voltage  compared  to  the 
input.  Let's  look  at  what 
happens  to  that  output 
when  it  goes  any  distance. 

The  best  way  to  send  a 
signal  any  distance  from 
the  amplifier  is  with  shield- 
ed cabfe  of  some  sort 
Right  away,  we  have  a 
problem.  Over  any  ap- 
preciable distance,  that 
cable  will  have  a  certain 
amount  of  distributed 
capacitance.  This  will  form 
a  trap  circuit  that  will  af- 
fect the  high  frequencies. 
You  will  start  to  cut  off 
your  audio  high  frequen- 
cies if  you  use  a  long  cable 
at  the  output  of  the  ampli- 
fier. 

You  also  will  attenuate 
the  signal  strength.  Sure, 
your  regular  amplifier  has 
a  higher  output  voltage 
than  input,  but  at  high  im- 
pedance, the  loss  is  more 
as  the  distance  increases.  A 
high-impedance  line  is  also 
more  susceptible  to  hum 
and  other  noise  pickup, 
even  though  it  is  shielded. 

So,  you  lose  high  fre- 
quencies, you  lose  more 
signal,  and  you  get  more 
hum  and  noise  using  a  high- 
impedance  output  and 
shielded  cable. 

Thafs  why  you  need  an 
impedance-transforming 
circuit  It  takes  a  high- 
impedance  signal  in  the 
gate  circuit  and  turns  it  in- 
to a  low-impedance  signal 
at  the  source.  But  what 
does  this  do  for  us? 


Well,  at  the  lower  im- 
pedance, you  don't  have 
the  problem  of  high- 
frequency  loss  that  you  do 
with  the  other  circuit.  At 
the  lower  impedance,  you 
do  not  have  as  much  signal 
loss.  At  low  impedance, 
you  stop  thinking  in 
voltage  terms  and  start 
thinking  in  current  terms. 
You  are  trying  to  put  some 
audio  power  through  the 
cable;  even  though  it  is  low 
power,  it  is  not  just  a  mat- 
ter of  signal  voltage.  Still, 
your  losses  will  be  much 
less  at  the  lower  imped- 
ance than  the  same  power 
at  high  impedance  would 
be.  Also,  the  lower  im* 
pedance  is  less  susceptible 
to  stray  hum  and  noise  pick- 
up. That  is  one  of  the  major 
reasons  for  using  low  im- 
pedance and  why  so  much 
fancy  audio  equipment  is 
geared  to  a  600-Ohm  line 
or  even  lower  impedances. 

What  does  it  mean? 
Well,  if  you  have  a  tuner 
and  made  the  output  to  the 
amplifier  a  high-imped- 
ance triode  stage,  it 
wouldn't  work  well  when 
you  hooked  it  up  by  cable 
to  your  amplifier.  If  you 
made  it  a  cathode  follower 
or  FET  or  transistor  equiva- 
lent, you  would  be  able  to 
run  a  cable  of  reasonable 
length  and  avoid  a  number 
of  problems  You  also  may 
have  had  trouble  when  you 
ran  a  long  cable  from  a 
high-im  pedance  micro* 
phone  to  your  tape  record- 
er. It  picked  up  hum  and 
noise.  That's  why  many 
modern  recorders  use  low- 
impedance  mikes.  There 
are  some  ham  rigs  that  are 
sporting  low- impedance 
mikes,  too.  Same  reason. 

Start  with  the  2.2k  value 
shown,  but  play  around 
With  a  few  values  to  see 
how  the  circuit  works.  You 
might  monitor  the  current 
with  a  VOM  so  you  don't 
hurt  the  FET  For  most  uses, 
if  you  go  much  less  in 
value,  you  will  cut  down  on 
the  output  voltage;  you 
will  get  much  less  than  the 


input.  Past  a  certain  value, 
you  will  not  get  any  more 
output  from  the  circuity  so 
you  don't  get  anything  us- 
ing too  big  a  value,  either: 
While  this  circuit  is  good 
to  work  with  to  learn,  I  really 
don't  recommend  a  small- 
signal  FET  for  this  particular 
application.  It's  a  matter  of 
power.  At  low  impedance, 
you  need  more  current  to 
drive  the  line  and  the  FET  is 
not  designed  for  current,  or 
at  least  this  one  isn't  From  a 
practical  viewpoint,  a  bi- 
polar transistor  would  be 
the  choice  here,  but  the 
operation  is  much  the  same. 

You  might  have  a  fin- 
ished circuit  that  has  two 
transistors.  Your  first  stage 
would  be  a  gain  stage,  as 
was  described.  This  would 
build    up    your    signal 

voltage.  The  next  stage 
would  be  the  follower 
stage.  You  already  have 
your  gain,  so  its  job  is  to 
change  the  signal  to  a  low 
impedance  for  the  cable. 
This  stage  may  have  a  gain 
control  to  adjust  the  actual 
output.  This  would  allow 
you  to  set  the  output  to  a 
specific  value. 

Apart  from  cable  use  or 
where  a  long  run  has  to  be 
made,  there  is  one  other 
common  use  such  a  stage 
might  have.  This  would  be 
to  change  a  high-imped- 
ance signal  to  a  low-imped- 
ance signal  to  go  with  a 
transistor.  A  bipolar  tran- 
sistor is  comparatively  low 
impedance,  and  you  might 
have  too  much  loss  trying 
to  ram  some  signals  right 
into  the  transistor. 

A  FET  is  sometimes  used 
between  the  signal  and 
transistor  stages  to  make  a 
better  match.  The  same 
condition  can  happen  with 
ICs,  too.  The  follower  cir- 
cuit is  a  handy  circuit  to 
keep  in  mind.  It's  so  easy  to 
make  and  work  with,  and 
when  you  need  it,  you  have 
it. 

One  other  effect  was 
noted  during  experimenta- 
tion with  the  regular  ampli- 
fier. At  a  certain  point,  the 
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Fig.  3.  Source-follower  cir- 
cuit 

output  signal  exceeded  the 
supply  voltage  and  the 
signal  peaks  cut  off.  Under 
ordinary  circumstances, 
this  is  just  plain  garden- 
variety  distortion,  but  it 
does  have  some  useful  ap- 
plications. If  you  increase 
the  input,  the  peaks  get 
flatter  and  flatter,  With  the 
best-gain  circuit  [bypassed 
resistor),  you  can  adjust 
the  output  waveform  so 
that  you  get  a  fairly  sym- 
metrical square-wave  pat- 
tern with  about  4  volts 
peak-tO"peak  input.  This  is 
well  within  the  allowable 
input  for  the  FET,  and  you 
get  something  very  close  to 
a  square-wave  output 

So  who  needs  a  circuit 
that  clips  the  peaks?  Well, 
sometimes  it's  nice  to  have 
square  waves,  but  if  you're 
going  to  get  critical,  there 
are  better  ways  to  do  that 
job.  There  are  some  appli- 
cations where  this  type  of 
circuit  is  used.  It  is  very 
similar  to  the  input  circuit 

of  many  frequency  count- 
ers. This  is  often  two-stage, 
the  first  to  give  gain,  and  a 
clipper  stage  to  precondi- 
tion the  ac  input  signal  so 
that  it  looks  like  a  square 
wave  to  the  ICs  to  follow. 
The  FET  is  high  imped- 
ance and  won't  be  as  much 
of  a  load  to  a  sensitive  in- 
put signal  as  would  a  low- 
impedance  IC.  There's  our 
impedance  match  again. 
This  is  also  simitar  to  the 
circuits  used  in  musical- 
instrument  amplifiers  to 
get  fuzz  sounds  and  long, 
sustained  distortion  ef- 
fects. The  square  wave  will 
have  a  fuzzy  sound  to  start 
with,  and,  if  you  really  clip 
hard,  the  note  will  decay  as 
the   signal    decreases.    But 
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Fig.  4.  Basic  phase-inverter 
circuit 

because  only  a  tiny  input  is 
needed  to  get  the  square- 
wave  output,  the  same  out- 
put  can  continue  for  quite 
some  time  before  the  note 
will  die  out. 

Since  the  square-wave 
output  will  remain  about 
the  same  amplitude  for 
most  of  the  time,  it  seems 
like  the  note  just  hangs  in 
there  forever.  Normally, 
the  note  would  decay 
rapidly  to  the  ear  as  the 
amplitude  died  down.  It's  a 
handy  little  circuit  for 
some  purposes  and  not  too 
hard  to  get  running. 
Another  one  to  keep  in  the 
back  of  your  mind. 

There  is  one  tricky  little 
application  of  the  follower 
circuit  which  often  has 
been  used  in  audio  work. 
This  is  the  phase  inverter. 
The  output  signal  of  your 
standard  triode  amplifier  is 
180  degrees  out  of  phase 
with  the  input  signal.  The 
output  signal  of  the  follow- 
er circuit  is  in  phase  with 
the  input  signal.  Thus  you 
can  get  two  signals  that  are 
180  degrees  out  of  phase 
with  each  other.  The  trick 
is  in  how  you  do  it,  I  played 
around  with  adjusting  back 
and  forth  until  it  suddenly 
fell  into  place  and  was  ob- 
vious. 

Start  with  your  high-gain 
circuit  values.  Make  the 
source  resistor  the  same 
value  as  your  load  resistor 
and  take  off  the  two  out- 
puts, You  now  should  be  in 
business  — see  Fig,  4,  I 
found  that  the  circuit 
would  work  with  values  of 
less  than  these,  but  as  you 
go  down,  the  output  volt- 
age goes  down,  too. 

It  should  be  mentioned 
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Fig.  5.  Decoupling  circuit 

that  this  is  another  non- 
gain  circuit.  It  has  the 
characteristics  of  the  or- 
dinary source-follower  cir- 
cuit. The  outputs  from 
both  points  will  be  slightly 
less  — or  more  than  slightly 
less  depending  upon  resis- 
tance values  — than  the  in- 
put. Its  function  is  to  split 
phase,  not  provide  gain. 
You  either  get  the  gain 
beforehand,  or  you  get  it 
back  after  the  two  chan- 
nels split  up. 

Still,  you  have  to  admit 
that  it  is  an  easy  circuit  to 
try.  When  you  are  done, 
you  will  have  a  circuit  that 
will  give  you  two  outputs 
that  are  180  degrees  out  of 
phase  with  each  other.  It  is 
the  key  circuit  for  feeding 
a  push-pull  amplifier  stage. 
There  is  also  a  tube  and  a 
bipolar  equivalent  for 
power  amplifier  use.  If  you 
have  a  dual-trace  scope  or 
an  electronic  switch  for 
your  scope,  you  can  see 
both  signals  at  once  and 
see  the  phase  difference. 
With  a  simple  scope,  you 
may  not  be  able  to  see  the 
inversion,  and  it  will  look 
like  something  is  wrong  as 
you  go  back  and  forth  be- 
tween the  outputs. 

My  scope  wouldn't  show 
it,  so  here  is  an  easy  test  for 
use  with  a  basic  scope. 
Feed  your  audio  input 
signal  to  both  the  vertical 
and  horizontal  inputs.  Ad- 
just the  controls  for  a  con- 
venient trace  size  at  your 
normal  amplifier  input 
level.  This  should  yield  a 
straight  line  slanting  diago- 
nally across  the  face  of  the 
CRT.  If  there  is  more  than  a 
little  bend,  you  may  have 
scope  trouble.  This  will 
show    you    what    two    in- 


phase  inputs  will  look  like. 
Now  connect  the  signal 
to  both  the  input  of  the 
amplifier  and  the  vertical 
input  of  the  scope,  and 
connect  the  source  output 
to  the  horizontal  input.  It 
should  look  just  like  your 
first  test— in  phase.  Now 
switch  the  horizontal 
scope  lead  from  the  source 
to  the  drain  output.  The 
line  should  now  slant  diag- 
onally across  the  CRT  from 
the  other  two  corners.  If 
both  were  on  at  the  same 
time,  it  would  look  like  the 
letter  X,  each  output  form- 
ing one  stroke  of  the  letter. 
If  you  remember  your  ge- 
ometry, the  two  lines  are  at 
right  angles  to  each  other 
and,  therefore,  180  degrees 
out  of  phase. 

You  will  get  the  out-of- 
phase  single  line  also  if  you 
connect  the  two  outputs  to 
the  two  scope  inputs,  so 
keep  in  mind  which  slant 
represents  in-phase  and 
which  represents  out-of- 
phase. 

There  are  other  uses  for 
such  an  inverter  besides  a 
class  B  amplifier  stage. 
Often  you  will  see  an  input 
stage  for  gain  feeding  this 
type  of  circuit. 

There  is  one  other  com- 
mon circuit  feature  which 
may  be  most  helpful  in 
many  applications.  This 
comes  under  the  heading 
of  power-supply  filtering, 
but  is  usually  referred  to  as 
a  decoupling  filter.  It 
serves  two  purposes:  It 
does  the  final  job  you  can 
do  on  power-supply  hum, 
and  it  prevents  the  signal 
from  the  circuitfrom  trying 
to  sneak  in  somewhere  else 
through  the  supply  wiring. 

Remember  that  most  of 
these  circuits  are  used  at 
extremely  low  levels.  This 
is  where  any  hum  or  feed- 
back getting  in  is  going  to 
be  amplified  by  later 
stages  and  cause  all  kinds 
of  trouble.  Even  though  the 
follower  circuit  is  not  a 
gain  circuit,  it  can  carry  the 
false  signal  through  just  as 
welL 


The  circuit  is  simple- 
just  one  additional  resistor 
and  a  bypass  capacitor,  as 
shown  in  Fig.  5.  The  resistor 
is  usually  a  fairly  low 
value.  The  most  popular 
value  is  2.2k,  with  a  bypass 
capacitance  of  the  same 
value  as  the  others  in  the 
circuit.  I  used  10  uF  be- 
cause that's  what  1  had  a 
handful  of,  but  I  would 
recommend  more  than  that 
100-uF  capacitors  are 
almost  as  cheap  at  these 
power  levels. 

The  filter  serves  as  the 
final  filter  in  the  power- 
supply  lead  and  also 
doesn't  like  to  let  anything 
come  back  the  other  way 
from  the  circuit.  At  the  low 
current  the  FET  draws,  the 
2.2k  has  only  slight  voltage 
drop,  not  enough  to  bother 
circuit  operation,  but  it 
does  a  great  deal  to  handle 
hum.  If  you  are  having  a 
hum  problem,  you  may 
even  get  some  benefit  from 
a  higher  resistance  value, 
but  don't  just  do  that  as  a 
precaution. 

You  will  be  surprised 
what  decoupling  can  do  to 
some  of  the  crud  you  will 
pick  up  bench-testing.  1 
have  a  habit  of  using  multi- 
foot  test  leads  and  can't 
abide  a  circuit  lead  less 
than  a  foot  long,  so  if  the 
circuit  is  tame  that  way,  it 
may  work  great  done  right. 
Then  again,  it  may  not,  but 
that's  another  story.  Even  a 
good  supply  can  give  you 
some  trouble  at  that  dis- 
tance, and  I  found  that  bat- 
teries can  be  a  headache, 
When  they  get  weak,  they 
are  not  the  steady  hum- 
free  power  source  they  are 
cracked  up  to  be.  I  have 
gotten  some  really  inspired 
feedback  and  oscillation 
with  the  same  circuit  using 
batteries,  and  yet  it  worked 
well  with  the  supply. 

Ordinarily,  1  don't 
recommend  putting  in 
parts  just  in  case  they 
might  be  useful,  but  there 
is  a  strong  case  to  be  made 
for  decoupling  circuits  in 
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any  finished  audio  circuit 
you  might  want  to  build. 
That's  a  decision  you  will 
have  to  make  for  yourself.  I 
would  probably  put  it  into 
any  test  gear  circuits  I 
made,  but  I  might  skimp  on 
some  other  gear  I  made, 

I  found  working  with  the 
FET  circuits  one  of  the 
easiest  transitions  to  make 
with  solid  state.  You  get 
the  advantage  of  work- 
ing with  familiar  tube  con- 
cepts, but  you  also  are 
working  with  solid  state. 
That  can  give  you  the  con- 
fidence you  need  while 
getting  hands-on  ex- 
perience with  solid  state 
work.  While  you  may  not 
apply  these  circuits  exactly 
as  shown  or  with  this  FET, 
the  experience  you  get 
working  with  thenri  will 
help  you  with  all  triode 
designs,  tube,  FET,  or 
bipolar,  I  would  recom- 
mend playing  around  with 
these  circuits  or  bread- 
boarding   with    a    different 


FET,  if  you  have  one,  until 
you  become  comfortable 
working  with  them. 

Your  scope  and  the 
VOM  (for  safety)  are  the 
key  test  gear  items.  Then 
you  can  really  see  what  is 
happening  inside  the  cir- 
cuit. Almost  any  available 
input  signal  can  be  adapt- 
ed for  use,  but  a  mike  and 
an  audio  sine  wave  (even  60 
Hz  through  a  potentiome- 
ter) will  make  it  easier. 

A  few  weeks  of  work 
with  these  circuits  will  give 
you  a  feel  for  operation 
that  no  amount  of  book 
theory  can  equal.  You  will 
see  the  effects  of  troubles 
and  of  proper  operation, 
and  your  impressions  will 
carry  over  when  you  work 
on  any  gear, 

1  hope  that  this  has  given 
you  a  solid,  pragmatic  tour 
of  circuit  operation  that 
will  take  away  a  lot  of  the 
theoretical  mystery  about 
what  goes  on  inside  of 
these  standard  circuits.  ■ 
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Dr,  Raiph  E.  Taggart  WBSDQT 
602  S.  Jefferson 
Mason  Ml  48854 


Microcomputers  and  Your 

Satellite  Station 

—  part  II:  ground  station  antenna  bearings 


In  the  first  article  in  this 
mini-series  (J  anuary, 
'80),  I  described  a  progranfi 
for  the  TRS-80  microcom- 
putef  from  Radio  Shack 
that  takes  the  drudgery  out 
of  computing  polar  orbit 
satellite  crossings.  One  of 
the  nice  things  about  cozy- 
ing  up  to  your  own  personal 
computer  is  that  the  ma- 
chine soon  loses  its  exotic 
aura  and  you  begin  to  ap- 
preciate it  for  what  it  really 
is  — a  very  versatile,  gener- 
al-purpose, problem-solv* 
ing  machine.  As  far  as  the 


satellite  station  is  con- 
cerned, there  are  lots  of 
other  jobs  that  can  be  han- 
dled quite  nicely  by  a  mi- 
crocomputer. In  this,  .sec- 
ond of  three  articles,  we 
will  discuss  one  of  these  — 
the  job  of  computing 
ground  station  antenna 
bearings  for  receiving  sig- 
nals for  geostationary  satel- 
lites. 

Geostationary  orbit  is  a 
phrase  used  to  define  a  spe- 
cial category  of  orbit  in 
which  the  satellite  remains 
permanently    in    position 


over  a  given  point  on  the 
Earth's  surface  (known  as 
the  satellite  subpoint). 
Since  the  satellite  does  not 
appear  to  move  in  relation 
to  the  Earth  below,  the  posi- 
tion of  the  satellite  as  seen 
by  a  ground  observer  does 
not  shift.  The  satellite  ap- 
pears to  remain  fixed  in  the 
sky,  making  antenna  align- 
ment quite  simple.  If  the 
proper  bearings  are  known, 
the  antenna  can  simply  be 
fixed  in  place.  This  makes 
such  spacecraft  highly  use- 
ful   for    relays    to    ground- 


Given: 

A  (station  latitude;  +  for  °  N,  -  for  °  S). 

L^  (station  longitude;  +  for  '^  W,  -  for  ^  E). 

Ls  (satellite  subpoint  longitude;  -k  for  ^  W,  -  for  '='  E). 

(i)  L  =  Lo  -  Ls. 

(2)  D  =  arc  cos  (cos  L  x  cos  A). 

(3)  IF  D  =  0,  then  E  (elevation)  -  SO"*  and  no  azimuth  bearing  Is  required;  If  D#0,  then  go  to  step  4. 

(4)  Elevation  -  arc  tan  [(sin{90  -  D)  -  0.1613);cos(90  -  D)] 

(5)  C  =  arc  cos  [-(tanA/tanD)]. 

(6)  iF  L-0,  then  azimuth  =  C. 
IF  LtK),  then  go  to  step  7. 

(7)  Azimuth  =  360  -  C, 

Fig.  7.  Given  the  geographic  coordinates  of  the  ground  station  (A  and  Lq)  and  the  longitude 
of  the  satellite  subpoint  (Lsl  it  is  possible  to  calculate  the  antenna  bearings  with  a  max- 
imum of  seven  steps  as  shown  above.  The  reason  for  the  D  —  0  option  in  step  3  is  that  if 
D  =  Q,  you  will  be  right  under  the  satellite  and  the  antenna  must  be  pointed  straight  up  (ele- 
vatton  =  90^1  The  reason  that  no  unique  azimuth  bearing  exists  in  this  situation  will  be  ob- 
vious if  you  point  your  arm  straight  up  and  then  try  to  determine  what  its  compass  bearing 
is.  Its  anything  or  nothing— take  your  pick! 


based  stations  since  one 
doesn't  have  to  worry  about 
tracking  large  directional 
arrays. 

The  trick  of  achieving  a 
''fixed"  orbit  is  possible 
because  of  the  fact  that 
distance  from  Earth  deter- 
nnines  the  tinne  required  by 
a  satellite  to  complete  an 
orbit.  It  follows  that  there  is 
an  altitude  at  which  a  cir- 
cular orbit  would  require 
precisely  24  hours  (1440 
minutes).  This  magic  alti- 
tude turns  out  to  be  about 
35,900  km  [22,300  miles).  If 
we  have  a  circular  orbit 
(located  over  the  equator) 
with  a  period  of  24  hours 
and  a  direction  of  rotation 
that  matches  that  of  the 
Earth,  we  have  a  situation 
where  the  satellite's  move- 
ment in  space  matches  pre- 
cisely the  rotation  of  the 
Earth  below,  making  the 
satellite  geostationary. 

Unfortunately  for  ama- 
teurs, we  have  no  geosta- 
tionary communications 
satellites  now,  nor  will  we 
have  any  in  our  immediate 
future.  The  polar  orbit- 
ing NOAA  communications 
satellites  are  in  orbits  with  a 
mean    altitude    of    around 


M 
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1400  km  [840  miles),  and 
they  have  orbital  periods  of 
about  115  minutes,  (In  con- 
trast, the  moon,  which  is 
located  almost  a  quarter  of 
a  milfion  mifes  away,  re- 
quires a  period  of  28  days  to 
complete  one  Earth  orbit.l 

Weather  Satellites  and 
OSCAR 

If  you  would  like  a  taste 
of  what  the  future  holds, 
simply  listen  in  with  an  FM 
receiver  on  135.6  MHz 
while  the  ATS-1  satellite  is 
doing  its  thing  out  over  the 
equator  at  140**  W.  If  you 
think  your  local  repeater  is 
hot  stuff,  you  have  yet  to 
hear  low-powered  stations 
scattered  all  over  the  Pacif- 
ic Basin  communicating 
with  all  the  advantages  of 
noise-free  FM!  Virtually  all 
commercial  communica- 
tions satellites  (telephone, 
Telex,  TV,  etc.)  utilize 
geostationary  orbits,  as  do 
the  GOES  weather  satellites 
which  transmit  their  pic- 
tures at  a  frequency  of  1 691 
MHz  (See  "Be  A  Weather 
Genius/'  73  Magazine, 
November,  1978.) 

The  problem,  of  course, 
is  to  know  where  to  point 
the  antenna.  The  Weather 
Satellite  Handbook  (a  73 
publication)  presents  a  sim- 
plified graphics  approach 
to  determining  antenna 
bearings,  and  while  this  ap- 
proach is  adequate  for  the 
relatively  wide  beamwidth 
yagis  used  in  the  VHF 
range,  it  is  not  precise 
enough  for  use  with  the 
high-gain  dishes  used  for 
GOES  weather  satellites  or 
for  those  never-say-die  ex- 
perimenters who  are  even 
higher  in  frequency  who 
want  to  snatch  hrst-run 
movies  and  other  interest- 
ing TV  fare  from  the  com- 
mercial satellites. 

The  solution  to  finding 
precise  antenna  bearings  in- 
volves some  spherical  trig 
exercises,  A  most  lucid  dis- 
cussion of  the  mathematics 
invotved  is  included  in  an 
article  by  Shuch  {HR,  May, 
78),  which  also  includes  a 
program  for  implementing 


the  equations  on  the  HP- 
25  calculator.  An  ordinary 
scientific  calculator  can  be 
used  to  solve  the  equations, 
but  you  do  have  to  watch 
the  mathematical  progres- 
sion quite  carefully,  lest 
you  get  lost!  Program m a b(e 
calculators  are  a  big  advan- 
tage, but  they  require  load- 
ing the  program  prior  to  ex- 
ecution, and  you  do  have  to 
follow  the  associated  in- 
structions carefully  as  to 
loading  data  and  registers, 

A  microcomputer  is  an 
Ideal  tool  for  these  calcula- 
tions  because  its  program- 
ming can  be  made  interac- 
tive. All  you  have  to  do  is 
supply  data  for  some  very 
specific  questions,  with  any 
special  notes  actually  in- 
corporated in  the  program 
Since  the  program  can  be 
loaded  from  cassette,  you 
eliminate  the  time  and  pos- 
sible errors  associated  with 
manual  program  entry  in  a 
programmable  calculator 

See  the  box  accompany- 
ing this  text,  which  deals 
with  the  mathematical  ap- 
proach taken  in  bearing  cal- 
culations. All  this  is  derived 
from  Shuch's  article. 

The  Computer  Program 

Since  one  of  my  aims  is 
to  interest  you  in  the  ap- 
plications of  consumer  mi- 
crocomputers (without  re- 
quiring a  second  mortgage), 
the  program  is  such  that  it 
will  run  on  a  machine  with 
only  the  minimal  4K  mem- 
ory and  the  bottom-line 
Level  1  BASIC-  As  we  shall 
see,  it  can  be  done  quite 
easily,  although  I  had  my 
doubts  at  first,  if  you  have  a 
TRS-80  with  Level  11  BASIC, 
there  will  be  little  problem 
with  this  series  of  calcula- 
tions, as  the  Level  II  dialect 
incorporates  the  various 
trig  functions  directly.  My 
goal  in  this  series,  however, 
is  to  show  how  to  get  the 
best  possible  use  out  of  the 
less  expensive  Level  I  BA- 
SIC, 

The  problem  is  that  since 
Level  1  does  not  have  in- 
tegral trig  functions,  you 
must  use  subroutines  which 


Calculating  Antenna  Bearings 

The  calculation  of  the  antenna  bearings  has  been  orga- 
nlzed  into  a  series  of  seven  steps  in  Fig.  1. 1  won't  go  thfough 
an  explanation  of  the  exercise  in  trigonometry  because  it  is 
explained  very  weil  in  Shuch^s  paper;  Although  it  may  look  dif- 
Mcuit  at  first  glance,  you  can  run  off  a  demonstration  exercise 
on  any  pocket  calculator  equipped  for  trig  functions.  Let's  run 
through  a  sample,  using  the  foilowing  set  of  data  referenced 
to  GOES  E  (Fig.  3). 

Station  latitude  (A)  -  45°  N. 

Station  longitude  (Lq)  =  85^  W. 

Satellite  subpoint  longitude  (L^)  =  75°  W. 

Following  through  with  the  steps  of  Fig.  1,  we  wmild  pro- 
ceed as  follows: 

{1}L  =  {85)^(75)  =  10. 

(2)  D  =  arc  cos  [(cos  10)  (cos  45)1. 

=  arc  cos  l(.984e)  (.7071)]. 
^  arc  cos  (.6964), 
D      =  45.864*^, 

D  is  not  really  so  mysterious  for  the  non-math  types -it  is 
simply  the  hypotenuse  of  a  spherical  triangle  and  happens  Co 
represent  the  angular  distance  between  the  ground  station 
and  the  satellite  subpoint.  With  a  few  more  operations  (and 
the  use  of  a  constant),  we  can  use  this  distance  to  compute 
the  elevation  angle  for  a  spacecraft  at  geostationary  altitude. 

(3)  If  D  should  happen  to  be  0^  it  would  mean  that  you  were 
Hving  und&r  the  satellite  and  would  require  a  90°  elevation 
angle  with  no  worries  about  azimuth.  Obviously,  our  0  is  not 
equal  to  0,  so  we  must  plug  on  to  step  4. 

(4)  Elevation  ^  arc  tan  ((tsin{90- 45.864)) -.151 3)/cos{90" 
45.864)]. 

=  arc  tan  Ksin(44.136)  -  .1513)/cos(44.136)], 
=  arc  tan  .6963  -.1513^cos{44.136). 
=  arc  tan. 5451 /.7 1769. 
=  arc  tan  ,7595. 
Elevation  =  37.22'='. 

After  that  expression,  moving  on  to  the  azimuth  calcula- 
tion is  a  piece  of  cake. 

(5)  C  =  arc  cos["((tan  45)/(tan  45.864))] 

=  arc  cos[- (1/10306)] 
=  arc  cos  -  .9703. 
=  arc  cos  -  .9703. 
C  -  166.0r; 

(6)  If  L  Is  equal  to  or  greater  than  0,  then  C  is  our  azimuth. 
Since  10  (L)  satisfies  this  condition,  then  azimuth  -  166.01° 
(true). 

Now,  if  ail  you  want  is  one  or  two  bearing  sets,  you  can  go 
right  ahead  and  use  the  manual  technique,  or  even  adapt  it 
to  a  programmable  calculator.  If  you  want  to  be  able  to  snap 
the  calculations  off  for  other  operators,  or  need  the  conve- 
nience of  being  able  to  run  a  set  of  bearings  off  quicHly  (as  I 
do),  then  the  computer  is  the  answer.  In  my  case^  1  run  a 
small  business,  building  satellite  ground  station  hardware. 
Finding  antenna  bearings  for  geostationary  satellites  is  a 
service  that  I  provide  for  customers  who  purchase  antenna 
hardware.  It  was  simply  getting  to  be  too  much  trouble  to 
program  the  HP-25,  and  I  decided  to  put  the  TRS-flO  com- 
puter to  work. 


Radio  Shack  kindly  sup- 
plies in  the  back  of  the 
Level  I  user's  manual.  The 
required  trig  subroutines 
used  up  almost  half  the 
available  memory,  so  some 


work  was  needed  to  fit  a 
completely  interactive  pro- 
gram into  the  remaining 
memory.  The  resulting  pro- 
gram just  fits  (only  577 
bytes   are   left  over);   it  is 
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shown  in  Fig.  2.  I  will  not  at- 
tempt to  go  through  the 
program  step  by  step,  but  1 
will  mal<e  a  few  observa- 
tions. 

First  although  the  gerv 
eral  program  structure 
parallels  the  manual  prob- 
lem-solving  procedure,  a 
more  extensive  array  of 
variables  is  used  to  ade- 
quately slide  in  and  out  of 
the  various  subroutines.  On 
occasion^  other  dodges  are 
used  to  get  around  limita- 
tions in  the  trig  subroutines. 

Second,  be  sure  to  type  it 
exactlv  as  printed  — partic- 
ularly with  the  30XXX  sub- 
routines. If  you  don't,  you 
will  run  out  of  line  in  some 
cases.  Also,  there  is  a  bug  at 
some  point  in  the  arc  sin 
subroutine  that  is  required 
to  run  the  arc  cos  subrou- 


tine. 1  never  could  deter- 
mine where  it  was,  but  it  af- 
fects the  calculation  of  all 
negative  arc  cos  operations 
for  numbers  larger  than 
.707  — resulting  in  a  situ- 
ation where  the  resulting 
value  is  the  same  as  if  the 
number  were  positive  —  not 
so  good.  In  any  case,  a 
small  addition  was  made  to 
take  care  of  this  problem, 
so  be  sure  to  type  it  as 
shown. 

Hopefully,  Radio  Shack 
wilt  remove  the  problem  in 
future  editions. 

Using  the  Program 

After  the  drudgery  of 
pounding  out  numbers  on  a 
calculator,  the  computer 
run  is  a  breeze.  Once  in 
RAM,  the  program  actually 
executes  as  quickly  as  the 


fig.  2.  Interactive  program,  written  in  Level  t  BASIC  for  the 
TRS-BO  microcomputer,  for  the  computation  of  antenna 
bearings  for  reception  of  signals  from  geostationarY 
spacecraft  Data  required  to  run  the  program  are  the 
satellite  subpoint  longitude  and  the  longitude  and  latitude 
of  the  ground  receiving  station. 
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HP-25  version.  With  the 
computer,  however,  you 
have  no  instructions  to  con- 
sult, nor  need  you  double 
check  to  make  sure  that  the 
correct  number  is  loaded 
into  a  specific  register.  All 
you  have  to  do  is  answer 
some  simple  questions  for 
the  first  run,  with  even 
simpler  entries  into  later 
runs,  if  desired. 

When  you  hit  RUN  for 
the  first  time,  the  computer 
will  print  out  the  heading 
data  (I  love  bylines  and 
wouldn't  dream  of  burying 
the  brag  lines  in  REM  state- 
ments) and  then  ask  for  the 
name  of  the  spacecraft. 
Once  you  enter  this,  it  will 
ask  for  the  station  longi- 
tude, satellite  subpoint 
longitude,  and,  finally,  the 
station  latitude.  The  ma- 
chine then  rapidly  com- 
putes the  bearings  and 
prints  them  as  shown  in  Fig, 
3.  Fig.  3  is,  in  fact,  what  you 
should  get  if  you  plug  in  the 
data  used  for  our  sample 
calculation. 

Note  that  following  the 


data  printout,  you  are 
presented  with  three  op* 
tions,  terminate  program, 
get  data  for  another  space- 
craft, or  get  data  for  a  new 
station. 

If  you  enter  0,  the  pro- 
gram ends.  If  you  hit  1,  the 
computer  retains  the  sta- 
tion location  data  and  asks 
for  the  name  and  subpoint 
longitude  of  the  new  space- 
craft and  then  goes  on  to 
display  the  data.  If  2  is 
entered,  the  computer  re- 
tains the  spacecraft  name 
and  location,  requests  the 
new  station  longitude  and 
latitude,  and  then  displays 
the  bearing  data.  If  the  re- 
quested spacecraft  is  out  of 
range,  the  computer  will  an- 
nounce that  fact  and  give 
you  the  three  options. 

Summary 

Despite  the  fact  that  it 
occupies  most  of  the  4K 
memory,  the  program  can 
be  loaded  fairly  quickly. 
Once  on  line,  it  is  as  fast  or 
perhaps  faster  then  a  pro- 
grammable calculator.  The 
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To   tbls   listing  Must  b<t  added  the  subroutines  on  j^.tlA^Zl^f   iifid  220 
of  tli«  RMdto  Sbtek  Lev«l    I   BASIC  ■ifiual* 

TANGBKT:    mit^T  lines   H^U-UUB 

COSl?rE:      enter   Hne^   3«^60*Si365 

SINE;  enior    linc^    30S76-3if45S 

AncCf>«; T MF. :   enter      t  Itie  IISIB 

ARCSIME^        enter    Hnes   3fS5|l-S|650 

ARCTAHGfiirT: eater   1  Ue$  Hh9§-l$7ai 

SlGSi  enti«r    lln^s    SfSia-3jB40 
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45  N^ 
85  W. 
FURTHER  OPTIONS: 

TERMINATE  PROGRAM  -  0 
ANOTHER  SPACECRAFT  -  1 


NEW  STATION  -  2 


OPTION*? 


Fig.  3.  Sample  printout  given  the  following  input  data: 
Name  of  spacecraft:  GOES  £;  Station  longitude:  85;  Satellite 
subpoint  longitude:  75;  and  Station  latitude:  45. 


trig  subroutines  are  certain- 
ly more  involved  than  hav- 
ing  the  functions  directly 
available  in  the  BASIC  dia- 
lect, but  you  will  notice  this 
only  for  your  first  run  prior 
to  storing  the  program  on 
tape.  Once  the  program  is 
in  RAM,  it  runs  so  fast  that 
you  will  find  it  hard  to  be- 


lieve that  it  is  actually  using 
the  involved  subroutines. 
The  results  are  accurate 
and  fast  becoming  another 
useful  tool  for  the  active 
satellite  station. 

My  third  and  final  article 
will  outline  an  antenna 
tracking  program  for  polar 
orbiters.fl 
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Design  Practical  PLL 
and  Timer  Circuits 

program  generates  standard  R  and  C 

values  for  567s  and  555s 


Ralph  A.  G  iff  one  N2RG 
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Boston  MA  022 iS 


I  recently  set  out  to  design 
a  circuit  centered 
around  the  555  timer-oscil- 
lator and  the  567  tone  de- 
coder. I  was  immediately 
confronted  by  a  problem 
that  is  not  uncommon 
among  amateur  designers: 
ridiculously    obscure    ca- 


t 


J 

I 


+  i  HFRT? 


pacitance  values  (or  resis- 
tance values)  calculated 
from  standard  design  for- 
mulas. To  obtain  these 
capacitances,  one  must 
then  hook  up  two  or  more 
capacitors  in  various 
series-parallel  combina- 
tions.  This  is  often  tedious 
and  impractical.  I  there- 
fore went  to  my  newfound 
friend,  the  computer,  and 
sought  a  program  that 
would  give  me  a  practical 
solution  to  this  problem. 

Fig.  1  is  the  schematic 
diagram  and  frequency  de- 
sign formula  for  the  567 
tone  decoder.  The  frequen- 
cy of  the  decoder  is  deter- 
mined by  the  formula, 
f  =  1/RC.  It  is  obvious  that 
for  a  given  frequency  there 
are  an  infinite  number  of 
possible  RC  combinations. 
We  do  not,  however,  have 
access  to  all  values  of  R 
and  C,  but  only  to  those 
standard    values    that   are 
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resistance  and,  at  a  given 
frequency,  calculate  C  for 
all  those  values.  The  com- 
puter would  then  select 
those  values  of  C  which 
were  within  5%  (or  any 
given  tolerance)  of  stan- 
dard capacitance  values. 
Thus,  the  aforementioned 
pains  of  design  could  be 
alleviated! 

In  Fig.  2,  the  program  I 
used  for  the  567  is  listed. 
The  program  is  in  BASIC 
and  essentially  performs 
three  very  basic  tasks: 

1.  Input: 

fa)  The  computer 
receives  the  design 
frequency  specified 
by  user, 

(b)  The  computer 
internally  determines 
all  standard  values  of 
resistance. 

2.  Calculation: 

(a)  The  computer 
takes  the  first  re- 
sistance and  calcu- 
lates C  at  the  given 
frequency. 

(b)  If  C  is  a  standard 
value  of  capacitance 
greater  than  .001  uF 
(why  mess  with  low- 
value  capacitors?), 
then  C  is  sent  to  the 
output  section, 

(c)  ]f  C  is  less  than 
.001  uF  or  not  a  stan- 
dard value,  the  com- 
puter takes  the  next 
value  of  resistance 
and  performs  instruc- 
tion 2. fa)  with  this  re- 
sistance. 

3.  Output: 

(a)  The  computer 
receives  value  of  R 
and  prints  R. 

{b)    The    computer 
receives    value    of    C 
and  prints  C. 
Now  let's  get  to  the  meat 
of  the  program. 


Lines  10-30  are  merely 
the  introductory  print 
statements.  At  40,  the  user 
inputs  the  frequency  ''f'. 
At  65,  the  values  of  a(1) 
through  a(1 3)  are  read  from 
the  data  statement  at  line 
230  (see  Fig.  3),  Note  that 
the  values  of  a(1)  through 
a(6)  are  the  significant 
digits  of  the  more  common 
standard  values  of  capaci- 
tance and  that  a[3)  through 
a(13)  are  the  significant 
digits  of  the  common  stan- 
dard value  of  resistance. 
These  values  of  a(1) 
through  a(13)  will  be  used 
first  to  obtain  all  the  stan- 
dard resistance  values,  and 
then  to  determi he  whether 
the  calculated  capaci- 
tance is  indeed  a  standard 
value. 

Lines    80-110    take    the 
subscripted    variable    R(A) 
and  make  it  equal   to  the 
significant  digit  a(l)  multi- 
plied   by    a    power    of    10 
(lOi),    Essentially,    it    does 
this  [starting  from  80): 
A  =  1 
1=2 
1  =  3 

R(1 )  =  a(3)  X 1 02  =  1.0x100 
=  100  (Ohms) 
A  =  2 
1=4 

R(2}=aC4)xl02  =  2.2x100 
=  220  (Ohms) 
A  =  3 
1  =  5 
R(3)-a(5)x102  =  33x100 

=  330  (Ohms) 

You  can  see  that  we  will 
be  able  to  store  up  to  66 
Vialues  of  resistance  in  R(A), 
Tanging  from  1.0  x  102  to 
8.2  X  10?  Ohm.  (Note  that 
for  my  purposes,  I  didn't 
want  values  of  R  less  than 
1 00  Ohms.  This  is  up  to  the 
designer  and  can  be  al- 
tered according  to  his 
needs.) 


At  line  115,  we  get  a  lit- 
tle more  complex.  Within  a 
"for-to-next"  loop,  we  have 
two  more  ''for-to-nexf' 
loops!  We  begin  with  the 
first  of  66  values  of 
resistance  and  at  line  120 
we  calculate  C.  If  C  is  less 
than  10-9(001  uF),  then  it 
is  bypassed  and  the  next 
value  of  resistance  is  used 
to  calculate  yet  another 
value  of  capacitance.  If  C 
is  greater  than  .001  uF,  then 
we  must  determine  the  sig- 
nificant  digits  of  that  ca- 
pacitance and  see  if  they 


are  clo^e  to  the  standard 
values  we  desire. 

At  130,  we  start  dividing 
C  by  the  various  powers  of 
10  until  we  get  to  the; 
power  of  ten  correspond- 
ing to  the  one  of  the  capac- 
itance. This  will  be  when  d 
is  greater  than  1,  yet  less 
than  10.  For  example,  if  C  is 
5.0  X  10-8  (.05  uF),  when 
it  is  divided  by  a  power 
other  than  10-8,  it  will 
yield  a  quotient  less  than  1 . 
However,  when  H  =  8, 
C/IO'^'^  will  be  equal  to 
5.0.  Thus,  d  will  be  equal  to 
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the  significant  digits  of 
capacitor  C. 

Next  we  go  to  155  and 
begin  a  process  whicli  will 
determine  whether  d  (the 
significant  digits  of  C)  is 
within  5%  of  the  signifi- 
cant digits  of  any  of  the 
common  standard  capaci- 
tance vafties.  These,  as  ex- 
plained previously,  are 
stored  in  variables  ad) 
through  a(6). 

Let's  see  how  it  runs. 

When  1  =  1,  the  first 
value  of  a(n,  or  afl).  will  be 
5,0.  The  instructions  in  160 
and  165  are  such  that  if  d  is 
5%    above   or    below    the 
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f /g,  5,  555  oscillator  circuit 

^    94 


standard  value  (5.0  in  this 
case),  C  will  be  transferred 
to  the  output  section  be- 
ginning in  190.  If  it  is  not, 
the  computer  will  see  if  d  is 
within  5%  of  the  next  stan- 
dard value,  and  so  on.  If  it 
is  not  within  5%  of  any 
standard  values,  C  is  by- 
passed, the  next  value  of 
R(A)  is  selected,  and  the 
whole  process  begins  once 
more.  Please  note  that  one 
may  select  capacitors  that 
are  even  closer  to  the  stan- 
dard values  if  he  makes  the 
tolerance  less  than  5%. 
You'll  note  that  in  the  pro- 
gram for  the  555  timer,  the 
capacitance  selected  is 
within  .5%  of  the  standard 
values.  However,  if  you 
make  the  tolerance  too 
precise,  you  may  find  that 
there  are  no  capacitors 
that  close  to  the  standard 
values  and  thus  there  will 
be  no  output  from  the  com- 
puter 

The  program  ends  with 
some  print  statements,  giv- 
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Fig.  6.  555  program  Hsfmg. 


ing  us  the  results  of  the 
computer's  long,  hard 
work.  [It  takes  a  few  sec- 
onds!) All  we  need  to  do  is 
enjoy  the  fruit  of  its  laborl 

Fig.  4  shows  the  printout 
as  the  program  is  run. 

In  Fig.  5,  we  have  a  more 
complex  design  formula. 
For  the  oscillation  frequen- 
cy of  the  555  timer,  we 
need  to  use  two  resistors 
and  a  capacitor.  Fig.  6 
shows  the  program  for  this 
circuit  Note  that  the  pro- 
gram is  identical  except  for 
some  additional  lines. 
What  I've  done  is  generate 
two  sets  of  standard 
resistance  values,  R(A)  and 
R(BX  and  calculated  C  for 
the  662  possible  combina- 
tions between  them. 

One  thing  that  might  be 
confusing  is  the  logic  used 
in  selecting  the  order  of  the 
data  in  a(1)  through  3(13), 


Studying  Fig.  3  may  clarify 
it  for  you.  Some  values  are 
needed  only  for  the  capaci* 
tors,  some  only  for  the 
resistors,  and  some  for 
both.  Thus,  it  was  neces- 
sary to  order  the  data  state- 
ment that  way.  If  you  wish 
to  write  your  own  program, 
consider  these  things.  (Also 
be  certain  to  make  one  of 
the  values  of  a(l)  equal  to 
TO.O.  Even  though  you  have 
the  digits  10  for  the  lower 
values  of  capacitance,  the 
program  will  not  work  for 
significant  digits  of  9.99, 
etc.,  unless  you  have  a  data 
of  10  0  included.) 

As  you  can  see,  the  pro- 
gram is  flexible  and  the 
reasoning  can  be  applied 
to  more  complex  formulas. 
So,  next  time  you  have  a 
design  problem,  put  away 
your  scratch  pad  and  take 
out  your  computer!  ■ 
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Dex  French,  Jr.  K4TSY 
142  Stoney  Ridge  Dr. 
Long  wood  Ft  32750 


DUPECALL  ...  for  Your  Next  Contest 

—  let  your  SWTP  do  the  duping 


4i^q  contest.  CQ 
^^  contest.  This  is 
K4TSY  calling  .K4TSY. 
this  is  K4HTU.  over  . 
Err,  uh  ,  .  .  K  ,  .  .  4  .  .  . 
H  . . ,  T  . , .  U.  Urn,  let  me 
see  now,  have  we  worked 
before?  (Much  scram* 
bling  follows.}  )ust  a  min- 
ute,  OM,  I'm  checking  to 
see  if  we  have  worked 
earlier  in  the  contest 
(more  fumbling),  Gee,  I 
can't  seem  to  . .  ,  oh  yeh, 
fooks  like  we  already 
worked  earlier.  Do  you 
agree?  Over.  This  is 
K4HTU  .  .  =  well,  if  you 
say  so  ,  ,  .  but  Tm  not 
sure  either .  .  /' 

Does  this  sound  familiar? 
For  me,  it  was  all  too  often 
the  case,  I  do  keep  a  dupe 
sheet,  but  I  find  it  very  hard 
to  keep  up  dunng  a  rapidly 
moving  contest  (For  the  un- 
initiated, 3  dupe  sheet  is  a 
list  of  the  stations  worked, 
organized  to  facilitate  the 
checking  of  station  calls 
during  the  contest.)  This 
sheet  is  normally  arranged 
by  call  area,  or  simply  al- 
phabetically for  DX. 

I  never  found  a  good  way 

to  do  it  by  hand,  so  I 
thought  of  using  my  micro- 
computer {an  SWTPC  6800 
machine)  to  help  the  cause 


The  result  is  the  program 
that  is  presented  in  this  arti- 
cle I  call  it  DUPECALL 
(Listing  IX 

How  To  Use  It 

The  program  has  two 
start-up  modes,  cold  and 
soft.  The  cold  start  is  like 
starting  with  a  clean 
piece  of  paper;  it  clears 
memory  and  starts  you  at 
the  beginning.  The  soft 
start  just  lets  you  jump 
back  in  where  you  left  off 
(more  about  that  later). 

When  loaded  and  started 
at  $0100  ''cold  start," 
DUPECALL  will  respond 
with  a  prompt,  a  "greater 
than"  sign,  ">".  This  tells 
you  that  the  program  is 
waiting  for  an  input.  You 
type  in  the  call  to  be  record- 
ed (up  to  6  characters  long) 
and  end  the  field  with  a  car- 
riage return  (CR).  The  CR 
tells  the  program  that  you 
have  completed  that  par- 
ticular call  Then,  upon 
receipt  of  the  CR,  a  check  is 
made  through  all  preceding 
memory.  If  no  dupe  is 
found,  the  prompt  is 
changed  to  a  plus,  "  +  ".  If 
you  want  to  add  it  to  the 
list,  type  another  CR;  if  not, 
type  a  minus,  "  — ".  The  pro- 
gram will  delete  the  last  en- 
try from  the  file  and  return 


the  prompt  ">"  to  indicate 
that  it  is  ready  for  the  next 
entry. 

The  input  field  is 
limited  to  6  characters, 
so  if  you  try  to  type  7 
characters,  the  program 
will  respond  with  ''ER- 
ROR." Erase  that  entry 
from  the  file  and  return 
the  prompt  This  is  also 
the  way  to  correct  a 
mistake-  just  fill  the  field 
to  "overflow/'  accept  the 
''error"  message,  and  try 
again  after  the  prompt. 
You  are  forgiven. 

The  program's  reponse 
to  a  dupe  is  a  message  to 
that  effect,  but  the  last 
call  is  left  on  the  screen 
and  the  dupe  message  is 
typed  under  it  for  later 
reference.  The  duplicate 
call  is  erased  from  the 
file,  as  with  the  error 
mode  above. 

If  you  want  to  exit  the 
program,  just  respond  to 
the  prompt  with  a  'less 
than;"  ^'<",  character. 
The  LT  will  cause  the  pro- 
gram to  make  a  clean  ex- 
it The  top  of  fife  address 
is  recorded  at  the  begin- 
ning of  the  file  and  con- 
trol is  returned  to 
MIKBUG. 

The    idea    of    a    clean 


program  exit  is  useful  for 
more  than  just  the  soft 
start-  The  memory,  load- 
ed with  calls  (your  file), 
can  then  be  recorded  on 
cassette  tape.  Then,  with 
another  program,  like 
TYPECALL  (Listing  2), 
the  same  data  can  be 
printed  out.  Actually,  it's 
a  good  idea  to  stop  once 
in  a  while  to  record  the 
data  file  on  tape,  just  to 
protect  it.  Use  MIKBUG 
PUNCH  and  save  DUPE- 
CALL and  its  file  togeth- 
er. Put  $00B3  into  loca- 
tions $A002'3,  the  contents 
of  $0200  into  locations 
$A004-5,  and  type  P, 

The  soft  start  point 
allows  you  to  get  back  into 
DUPECALL  wherever  you 
left  off.  Just  type  'C\  and 
when  the  prompt  is  re* 
turned,  you  are  back  in 
DUPECALL.  ready  to  con- 
tinue entering  calls  for 
more  duplicate  checks  If 
you  have  used  TYPECALL, 
be  sure  to  reset  the  restart 
vector  to  $0113  before  typ- 
ing "C"  Start  TYPECALL  at 
$0030. 

The  program  as  pre- 
sented runs  in  4K  of 
memory  and  holds  just 
under  600  calls  in  that 
much  memory.  If  you 
have  more  memory  avail- 


able,    change    location 
SOI 09  to  suit  your  needs. 

Overview 

A  first  look  at  the 
assembly  listing  may 
scare  you,  with  all  those 
jumps  and  branches. 
Bear  with  me  and  I'll 
show  you  how  it  works. 

The  program  is  divided 
into  two  parts.  The  first  sim- 
ply writes  the  inputted 
ASCII  characters  into  mem- 
ory. The  second  checks  the 
preceding  memory  for  a 
duplicate  string  of  charac- 
ters. 

The  inputi  as  written  into 
memory,  is  organized  into 
fields  of  6  characters.  This 
means  that  calls  up  to  6 
characters  long  are  stored 
together.    The    calls    are 


packed  serially  every  6 
memory  locations.  The  sec- 
ond half  of  the  program 
compares  the  trail  field, 
character  by  character, 
with  the  characters  in  the 
table  of  fields  before  it  If 
no  duplicate  is  found,  the 
prompt  is  replaced  by  a 
"  +  ",  as  mentioned  above. 
The  program  recognizes  an- 
other CR  as  the  go  ahead  to 
leave  the  last  call  in  memo- 
ry alone  and  return  a 
prompt  A  minus  is  recog- 
nized as  the  indication  to 
delete  it.  After  doing  so,  the 
prompt  is  returned.  TYPE- 
CALL  just  prints  the  file  out 
in  columns.  The  printout 
will  stop  after  each  15 
($0034)  lines  for  viewing  on 
a  CRT.  But  a  CR  will  cause 
the  printout  to  continue.  I 


have  placed  the  origin  of 
TYPECALL  so  that  it  resides 
just  under  DUPECALL  for 
convenience  in  recording. 

Functional  Description 

Here  is  a  functional 
blow-by-blow  description 
of  the  program  itself;  Begin 
DUPECALL  at  SOI 00  for  the 
cold  start  This  will  load 
$0200  through  $OFFF  with 
spaces  ($20).  The  restart 
vector  ($A048)  is  set  for  soft 
start  ($0113).  A  prompt  is 
written  to  the  terminal  by 
PDATA1  from  the  string 
starting  at  $OOBD,  which 
leads  into  INEEE,  where 
characters  are  entered  into 
memory  sequentially,  6 
($0139)  at  a  time  If  more 
than  6  are  entered,  then 
PDATA1  at  $0142  prints  the 


error  string  ($00C1)  and 
backspaces  to  the  start  of 
the  field  ($01 5F}. 

With  the  trial  entry  field 
complete  with  a  CR, 
DUPECALL  jumps  to 
"TEST"  ($0178)  and 
backsteps  to  find  the 
start  of  this  trial  field  The 
start  of  the  table  is  super- 
ficially set  to  $01 FC,  and 
this  location  is  compared 
($0190)  with  the  data  in 
the  first  field  location.  If  a 
match  is  found,  each 
location  is  checked  until: 
1.  the  field  is  a  complete 
match  and  DUPE  is 
printed  ($01  BO);  or  2. 
there  is  no  match  ($0196) 
and  the  table  field  pointer 
is  stepped  to  the  start  of 
the  next  field  ($01 A2)  and 
tried  again. 
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Listing  2. 


The  test  is  complete 
when  the  table  pointer 
equals  the  first  location  of 
the  trial  entry  field  ($01  AC). 
A  plus  will  replace  the 
prompt,  and  the  location 
counter  (pointer)  is  set  to 
the  start  for  a  new  entry. 
DU  PEC  ALL  then  waits  for 
disposition  (keep  it  or  not) 
of  the  last  entry. 

If  a  dupe  is 
above)  and  so 
the  trial  field 
(ERS),  starting 
Control  is  returned  to  B1:G 
($011 F)  for  the  prompt,  and 
so  on  .  .  , 

To  exit,  type  a  ''<"  in 
response  to  the  prompt 
[$01 2D).  The  pointer  to 
the  end  of  the  file  is 
stored  in  location  $0200 
for  use  in  soft  start,  and 
then  control  is  returned 
to  the  monitor.  If  you 
type  a  'X"  in  a  location 
other  than  directly  after 
the  prompt  the  program 
will  ignore  the  exit  re* 
quest  and  treat  it  as  just 


another  character  in  the 
field. 

Soft  starting  at  $0113 
simply  reloads  the  index 
counter  (pointer)  with  the 
contents  of  $0200,  the 
location  of  the  end  of  the 
data  file,  and  you  are 
cleanly  back  to  "BEG" 
for  a  prompt  then  to  INEEE 
as  before. 

It  really  works  nicely  and 
is  fairly  fast.  With  my  4K 
machine,  it  takes  about  2 
seconds  to  check  from 
$0202  to  SOFFF.  1  can  wait 
that  long!  Further,  my  4K  of 
memory  will  hold  4096  — 
512/6  =  597  calls,  That^s 
not  a  bad  weekend  of  con* 
testing  for  one  guy.  1  can 
hardly  talk  after  500  con- 
tacts! 

So,  there  you  have  it,  a 
program  to  keep  your 
check  log  for  you  and 
check  for  duplicates  with 
each  entry.  I  have  used  it 
often  and  found  It  very 
useful,  t  hope  you  do, 
too.B 
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»X1T€X  MOKSE  TRANSCEIVER 


MR  SI  00  FEATURES: 

•  Connects  directlywith  any  ASCI)  or  Baudot 
Te  tety  pe^^  /Te  r  m  i  n  a  ( 

•  Operates  from  1  to  150  WPM  with  Auto- 
Sync 

•  Displays  WPM  rale  of  copied  signal  plus 
FIFO  buffer  status. 

•  Contains  a  built-tn  80  Mz  bandpass  filter 
and  sidetone  osciltator. 

IMS  AsaiMTibiQd  &  T#ite{]  •  1235  Compltfe  «ir  •  S9S  Partial  MH 


NEW  FROM  XITEX...ABM-100 

Unlv«r»al  Cohvvrter  ASCII  +  B»utlOl  *  Morw 
The  ABM-100  is  b  universal  code  converter 
for  translating  between  ASCII  and  Baudot, 
or  between  Morse  and  ASCII  for  Baudot) . 
Also  used  as  a  TTY®  speed  converter, 
Assembled  and  tested  the  ABM  will  operate 
from  a  single  +SV  supply  and  sells  for  $129, 
Write  for  complqte  details  . , 
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For  over  18  years,  73  Magazine  has  been  the  innovator  in  amateur  radio. 
73  led  the  way  to  developing  the  use  of  solid-state  circuitry,  and  was  the 
first  to  promote  such  things  as  SSTV,  radioteletype,  computer  applica- 
tions for  radio  communications,  and  single  sideband. 


Radio  electronics  has  changed  as  73  has  changed.  Ever  notice  how  other 
magazines  published  in  the  field  of  radio  electronics  are  just  like  the  ones 
before  them?  Same  old  subjects  in  every  issue,  same  predictable  views, 
same  old  editorials  ...  try  to  find  it  in  73  . . .  you  won't.  In  one  issue  you 
might  find  building  projects  and  information  on  antennas,  moonbounc- 
ing  and  mountaintopping;  in  the  next  issue  you  might  read  about  com- 
puters, radioteletype,  or  traffic  handling. 

FREE  TRIAL  COPY 

Write  today  and  we'll  send  you  your  first  copy  with  absolutely  no  obliga- 
tion . . .  that's  right,  if  you're  not  completely  satisfied  after  you've  read 
your  first  issue,  just  write  "CANCEL"  on  your  invoice  and  send  it  back  to 
us  . . .  the  first  issue  is  yours  to  keep  —  on  us!  In  addition,  we'll  guarantee 
every  issue  of  your  subscription  ...  if  you're  not  satisfied  with  your  first 
—  or  your  eleventh  — issue,  we'll  refund  your  money  on  all  remaining 
issues.  Call  in  your  order  today  and  get  your  new  subscription  started  for 
$15  . . .  half  the  price  you'd  pay  on  the  newsstand.  Have  your  credit  card 
handy  and  call  us  toll-free  at  (800)  258-5473. 


$15  one  year 


$45  three  years 


73  Magazinm  •  FOB  931  •  Farmingdal*  NY  12717 


If  you  enjoy  driving,  you*re  going  to  get  a 
OOMPUCRUISE.  Once  yoy  see  what  it  can 
do,  you  just  won't  be  able  to  Hve  without  it. 


I- «» '  ^  ^ 
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This  gadget  fits  Into  most  dashbcards  ...  no  stram  even  In  a  liny  sports  car  liKe  Ihe  Mazda  BX-?  . . .  and 
once  you  have  It,  every  Irip  Is  like  flying  si  747.  The  darned  thing  tells  you  the  time,  how  fast  you  Ve  going,  how 
faryouVe  been  on  lhi&  trip  or  since  the  last  regaBSing,  hovy  many  miles  per  gallon  you're  getting,  either  at  the 
Instant  of  the  average  on  Itietrfp  .  .  .  or  gallons  per  hour  at  the  moment  or  for  the  trip  . . .  temperature  outside 
.  .  Inside  (or  coolant  temperature,  it  you  prefer) , , ,  oh,  il  has  an  elapsed  time  for  the  trip,  a  slop  watch^  lap 
time,  an  alarfn  ,  . ,  how  much  further  for  your  trip,  how  many  gallons  more  the  trip  will!  talie,  how  much  longer 
for  the  trip  at  your  present  average  speed  , . ,  yes.  It  gives  yoy  your  average  speed  for  the  trip.  You  prefer  it  in 
metric,  no  sUain  .  .  Nters  rertialning.  etc.  Did  we  mention  that  it  also  has  cruise  control  either  at  a  speed  set 
on  the  control  boarOorat  whatever  speed  you  are  Traveling?  The  Compucrurse  wHI  keep  you  busy  and  enter- 
tair^ed  during  any  trip  ,  . .  telling  you  more  than  you  will  ever  want  to  know. 

The  Compucruise  Is  not  difficult  to  install . . .  though  it  does  connect  to  everything  except  t^ie  cigarette 
lighter.  Until  you've  tried  computerized  travel,  you  haven't  (ound  out  hovy  much  fun  driving  can  be.  Et  win  work 
on  any  car  not  having  fuel  iniection  . . .  and  there  is  a  front-wheel  drive  accessory  gadget  available  for  only 
$4.4Q-#P001  (regularly  $5.50). 

The  price  for  the  Compucruise  is  regularlySl  99,95  .  ,  ,  and  a  bargain  at  that  price.  We'll  sell  you  one  of  these 
fantastic  gadgets  for  $1 59.95  wfUh  cruise  control  (Model  44-#Pgp2J.  and  Si  27^5  without  (Model  41  ttPOOSKSend 
money  , . ,  and  start  having  funf 
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MAIL  ORDER  MICROS  ^»i2« 

Oept  F73  •  PO  Box  427  •  Marlbaro  NH  034SS 
Phone:  [603]  924-3041 


IS  0  i^ 


Steal  Stopper 


Ever  had  your  car  stolen? 

The  first  reaction  is  one  of  disbelief . . . 

.  M .  you  know  it  was  right  therel 

What  you  want  Is  a  modern  combinalion  lock  on  your  Ignh 
lion  .  . .  The  Steal  Stopper.  It's  easy  to  Install  and  almost  im- 
possitiEe  to  defeat.  You  can  by-pa&s  It,  if  you  want,  for  parking 
attendants  or  a  car  wash.  Other  than  that,  you  set  up  a  secret 
four-digit  code  and  only  you  will  then  be  able  to  start  the 
car . , ,  even  if  you  leave  the  keys  in  Ihe  ignition.  Of  course;  if 
you  forget  the  number ,.,..  * 

This  protect j on  retails  for  $50  . . .  but  we  have  a  special  (or 
you  at  $39.95.  Don  t  procrastinate  Order  #P004. 


PROCESSOR  TECH 
HARDWARE 

9     Processor  Te^ti  Video 
Display  Module— (Memory 

mapped  video  for  S-tOO,  ex- 
cell&ni  condition. 
#D009-$  144  each. 

1  Processor  Tech  no m;R AM 
card— Contains  IK  RAM. 
empty  siots  for  12K  ROM, 
S-100,  excel  ten  I  condition. 
#D007-$76. 

3  Processor  Tech  3P  +  S  I/O 
card— Three  parallel  ports, 
one  serial  port,  S-IOO,  eit- 
celteni  condition. 
#D(M8-$n6  each 

2  Processor  Tech  16K  Static 
RAM  card-  450  nanosec- 
onds. S-100,  excellent  Gon- 
dii (on.  #D010S199  each. 

A     Processor  Tecti  2K  ROM 
card  (kit)— Empty  board, 
S-100,  new.  #D01t-Sl7.20 
each 

4  Processor  Tech  2K  ROM 
cor^— Empty  board,  S^IOO, 
excellent  condition.  #DD12- 
$25.20  each. 


PROCESSOR  TECH 

SOFTWARE 

2     Processor  Tech  Extended 
Disk  BASIC— This  is  full 

disk  SAStC  on  S"  disk  for 
HELIOS  II  disk  controllers 
with  PTDOS  and  greater 
than  16K..  #D015'$eO  each. 

1      Extended  Disk  BASIC  on 
cassette — This  is  the  same 
as  previously  mentioned  for 
the  Disk  BASIC  from  Pro- 
cessor Tech.  Needs  more 
lhan16K.  #D017-S72. 

8     Extended  Cassette 

BASIC— This  Includes  all 
file  operations,  advanced 
functions  fordomg  more 
than  playing  games,  for 
SOLOS,  CUTTER,  and  COM- 
SOL  Monitors.  #[X)16-S2a 
each, 
19    BASIC  S  from  Processor 
Tach— This  is  a  simple 
BASlCforaSOLOS  CUT- 
TER, or  CON  SOL  Monitor 
and  SK  of  RAM.  #0013- 
Si  1.60  each. 

A     Processor  Tech  GAMEPAC- 
for  above  BASIC— Various 
simple  games.  #D014  S11.60 
each 


PROCESSOR  TECH  SOL 

4     SOL  Computers— 8K 
Memory,  S-lOO,  excellent 

condition.  #D004-$980  each. 
19     TREK'80  on  cassette  tor 
SOL— This  is  one  of  the 
best  real  time  space  games 
available  today;  needs  8K. 
#D005-S1 1  each. 
9     Electric  Pencil  on  cassetti^ 
lor  SOL— Word  processor, 
needs  8K.  #0006-580  each. 


LIMITED  SUPPLY 

73  MAG,  AUG.  79 

'Contains  controversial  aftidei 
"You  Can  Watch  Those  Secret  Tv| 
Channels.'"  Order  #M001  -S5  each. 
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COWPUCOLOR 

HARDWARE 
Compucolor  Computer  8001 
(use  as  computer  or  75 
MHZ  Color  Monitor)— SK 
RAM.  BASIC  ancJ  DOS  in 
ROM.  good  condlhon. 
ttS025-$150Oeach.  SPECIAL 
PRICE 

Compiicolof  Mini  Floppy 
— 5V*  Inch,  good  condition. 
#S026  $525  each.  SPECIAL 
PRiCE. 

Compu color  8K  RAM  card 
—Static  RAM.  good  condi- 
tion. #5027-1200  each. 
SPECIAL  PRICE. 
Compucolor  Floppy  Tape 
Drive— Uses  eight  track  car- 
tridges, good  condition. 
WS02a  $70  each.  SPECIAL 
PJRICE. 


BALLY  GAMES 
Bally  VtdeoCode  Cassettes 

— They  consist  of  two 
games:  Speed  Math  and 
Bingo  Math.  #D029-$16 
each. 

ABACUS 

Abacus  Papergveighi  — 
Hefty,  brass,  excellent  con- 
dition  #S024-£3  SPECIAL 
PRICE. 


POLYMORPHIC 

HARDWARE 
8     PolyMorphiic  Video  Tenmtnal 

I  nierlaca— Memory  mapped 

video  for  S-100  bus,  good  to 

excellent  condition. 

#S044-S  150  each,  SPECIAL 

PRICE 
1     Poly IVt  Orphic  Vitfeo  Termtr>a1 

Interface  (used)— As  above. 

#8045$ lOaoO  SPECIAL 

PRICE 

3  Poly  fW  Of  phi  c  C  P  U — 8080 
CPUforSIOOv^ithPoly 
monitor  in  ROM,  excellent 
condition.  #3046'$100  each. 
SPECIAL  PfttCE. 

4  Poly M Orphic  Cassette  Inler- 
face— Plugs  into  Poly  CPU 
only,  new,  #O047-S29.60 
each, 

4     Pol yM Orphic  Printer  Inler- 
lace— Plugs  into  Poly  CPU 
only,  new.  #DO4S-E29.e0 
each. 

4     Pol  y M  orph  ic  S-l  00  Cabi- 
nets-Nice  5  slot  Si  00 
maintfame,  good  to  excel- 
leni  condition.  #0049-5248 
each. 


OLY'Sa  ACCESSORIES 

3     Parallel  Keyboard— Good 

condition.  rfS0O1'S50  each. 
SPECIAL  PRICE 

T     Software  on  SV-a"- This  is 
system  software  that  re- 
quires a  PolyMorphFC  DiiSk 
Controller  in  a  System  88 
Cabinet.  #D002^$1 00. 

1     Electric  Pencil- #0003  $80, 


NORTH  STAR 

HARDWARE 

1  Korth  Star  Floating  Point 
BASIC  card— Wflh  special 
BASIC,  new.  #DO05^S287. 

2  N  orlh  Sta  r  Ftoa  1 1ng  Point 
BASIC  card  (hit)— With 
special  BASfC,  S-100,  new. 
#DOO60-$207. 

8     North  Slar  Floppy  Disk  Con- 
troller card — Singie  density, 
S'100,  new.  #D0061-$24S, 
1 1 20     S  1 00  Edge  Connoc- 

tor— Gold  Contacts,  new, 
#D050-$.20  each. 
t     Ex  tender  Carcf  lor  S- 1 00 
0tit)— New  #D051'$24each. 


QUASAR  VIDEO  TAPE 
RECORDER 

Records  color  or  black  and  white 
iip  to  2  hours,  off  theaif,  or  records 
one  program  while  you  watch 
another.  Camera  input  to  make 
your  ovyn  lapeSr  pause  control  lor 
editing.  These  $1,000  VTRs  were 
demonstrated  and  come  with  new 
warranty.  SPECIAL  PRICE  is 
$475— extra  bonus— free  S100 
worth  of  new  tape  with  each  order 
Limited  supply.  Order  #P005. 


MUSIC 
2    Software  Technol  og  y  S- 1 00 
Music  system  on  cassette 

—This  is  an  S400  Music 
<System:  contains  the  proper 
hardware.  #D0056'S19.60 
each. 

COMPUTER  TRAINER 

1      lASIS  COMPUTER  IN-A^ 
BOOK— 8080  Microcorifipot 
er,  comes  built  into  trai^ning 
manual,  excellent  condi- 
tion. #0020-5240 


ICOM 

DISK  DRIVE 

ACCESSORIES 
ICOM  Dual  Disk  Dnve— 
Single  density,  512K 
storage,  S-100  controller,  in- 
cludes GP/M  ROM.  gooi:J 
condition.  ^Q30-$1500. 
SPECIAL  PRICE 
ICOM  PROM  and  a  '  Dish 
(or  SOL  FDOS— This  disit 
requires  an  ICOM  S-1D0 
Disk  Controller  Installed  in 
an  5^100.  #D031-£160. 
ICOM  CPiM  on  8"  Disk  for 
SnIOO— Requires  an  ICOM 
S-1.00  conirolier  in  an  S-iOO 
cabinet,  #0032-$  1O0. 
ICOM  FDOSn  on  a^'  Disk 
for  S-tOO— Requires  an 
ICOM  S-100  controller  In  an 
S-100  c&t)Jriet,  no  documen- 
tation. #D033-$l80each. 
ICOMFDOSIIon5V4"Qisi( 
for  S-100— Requires  an 
IGOM  3-100  Mini-Floppy 
Controller  in  an  S-100 
cabinet.  #D034-$l68i 
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IMSAI  HARDWARE 

1      Ih^SAI  6600  Mainframe 

S-100— ^xceNenl  condilioa 
#000474839, 
1     IMSAI  &0n  5  S'1 00  Develop^ 
menl  System— Partial  ly 
assembled,  needs  a  CPU 
cafd,  excell&n!  condition. 
#S004B  $525  as  is  SPECIAL 
PRICE 

1  IMSAI  aO/1S  S-100  Develop- 
ment System — Kit,  main^ 
fran^e  cover  missing,  needs 
a  CPU  card^  excel  lent  con- 
ditian.  #S0O49-S500  aa  is. 
SPECIAL  PRICE 

2  IMSAI  4K  RAM  cafd-S-lQO, 
good  condition.  #00055- 
S89.60 


IMSAI 

SERIAL  I/O  CARDS 

1  IMSAt  Sedal  I/O  card 
2-2— Two  serial  ports,  fuH 
RS-232  control,  3-100,  good 
condition.  #000604188. 

5    IMSAI  Serial  I/O  card  22 
{Jtity— Two  serial  ports,  full 
RS232  control,  S-100.  new 
#DO051-Sl24. 

2  IMSAI  Serial  I/O  caril  2  1 
{kit) — One  serial  port,  full 
control  RS-232  control, 
S-lOO,  new.  #00052-$  100. 


IMSAI 
PARALLEL  I/O  CARDS 

1      IMSAI  Parallel  I/O  card 
4-4— Four  parallel  ports, 
S-100,  excellent  condition 
#D00&3-S1S6. 

1     IMSAI  Parallel  I/O  card  4-1 
(kit)— One  paraNtsi  port, 
S-10D,  new.  #0a054-S74.40. 


IMSAI  SOFTWARE 

2     IMSAI  IMDOS  V2.02  on  3=^ 
Disk  for  S'lOO-No 

documentation,  but  this  is 
apparently  IMSAI's  version 
of  CP/M  for  S-100  systems 
witfi  an  IMSAI  Disk  Con- 
troller. #DO056-S96  each. 

2     IMSAI  BASIC  3A-This 
BASIC  is  tor  an  S  too 
system  with  a  TARBELL 
cassette  interface.  #00057- 
$32. 

1     T A  R  B  E  L  L  Ca  ssette  Inter^ 
face  (ktl}— Kansas  City  In- 
terface, TarbeJi  Phase  en- 
coding. S'1 00.  new.  #00064- 
$96. 
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PHONE  INTERFACE 

6     NovaUon  Modern 

#31 02A— Connects  to  any 

phone,  originate  onfy,  good 
condSllon,  #S021'S165  each. 
SPECIAL  PftlCE 

2     Novation  Modem 

#31 03 A— Connects  to  any 
phone,  answer/originate, 
good  condition,  #S022''$20O 
each  SPECIAL  PRtCE 

1     Novation  Modem  *^43— Con- 
nects to  any  phone, 
originate  only,  good  condi- 
tion ttS023-$l65.  SPECIAL 
PRICE. 


VECTOR  GRAPHIC 

S-100 

3     Vector  Graphic  ROM /RAM 

card— 12K  empty  ROM 
sockets.  1K  RAM.  e3<ceilen! 
condihon.  #O0078-S  119,60, 

5     Vector  Graphic  Analog  In- 
terface—Allows  hobbyist  \o 
inierface  analog  experi- 
ments, S-100.  new.  #00079^ 
$79,20, 

1      Vector  Graphic  Analog  1n- 
tertace  (kit)-  As  above, 
S-100.  new  #DO0eO-$55,6O. 


TDL  ZAPPLE 

2  TDL  Zm  BK  BASIC— This  is 

for  a  Z-80  system  wilh  a 
ZAPPLE  Monitor.  #00071- 
S30. 
1     TDL  ZAPPLE  2K  ManU 
lor— Nice  monitor  to  start  a 
system  with.  #D0072-$16, 

3  TDL  ZAP  IK  Monitor-Sim 
pie  monitor.  #00073 -St 2. 


TDL  HARDWARE 
2    TDL zpu zao cpy-s-ioo 

CPU  with  adj  J  stable  clock 
0-4  iVtHz,  good  condiiion. 
#00062-3159 
1     TDL  Systems  Monitor 
Board— Contains  syslem 
software  including  monitor^ 
S'10O.  good  condition, 
I^D0063-$140. 


Inventory 
Clearance 


HONEYWELL 

15  Hor^eywell  ASR33  Communl- 
calions  Conso^ss  wi^lh  TTY, 
paper  tap€  reader  and  punch. 
Us&di  working  when  reflmoved 
from  service.  Shipped  freight 
collect  or  you  pick  up.  Weight 
300  lbs.  $395.  Order  #P00e. 


TDL  TEX  i  PROCESSOR 

2    TDL  Test  Output  Pro- 
cessor—Text  processor. 
rt[>0074-Sl6. 

1     TDL  Text  editor— Nice 
editor.  #DO075-Sl2, 

1     TDL  Memory  Test— Simple 
utility.  #O0O76-S4. 


TDL  SOFTWARE-DISK 

1     TDL  FQ05  &  SuperBASIC 
on  a"  Disk— This  requires 
an  ICO IVl  Disk  Controlter 
and  at  least  20K  of  memory, 
plus  a  ZAPPLE  Monitor  in 
an  S  100  Cabinet  (Attair^  IM- 
SAI, etc!  #D0065^137. 

1     TDL  System  Software  on 
Sy^'"  disk— This  set  of 
system  software  requires  a 
North  Star  Disk  Controller, 
a  TOL  Systems  Monitor 
Board  I,  and  consists  of 
12K  BASIC,  Relocator/LinK- 
ing  Loader,  2-80  Editor,  and 
Text  Processor  #00066- 
Si  83, 

1     TDL  System  Software  on 
5V*"  disk — This  ts  the  same 
as  above,  but  does  not  re 
qujre  the  Systems  Monitor 
Board  I.  #00067-5200. 

1     TDL  System  Software  on 
5%"  disk— Again,  as  above, 
but  requires  a  HELIOS  Disk 
Controller  and  the  TPL 
Systems  Monitor  Board  II 
(not  Ij.  #DO06e-$'t&3. 


TDL  SOFTWARE- 
CASSETTE 

1  TDL  t2K  BASIC  V2.1  on 
cassette— Same  as  disk 
version  #00069  $22 

1     TOL  System  Pack— This  is 

the  same  as  the  Dis^  Pack. 
#00070-$  136. 


MOUNTAIN 
HARDWARE 

7     Mountain  Hardware  AC 
Controller- Remote  AC  out- 
let control,  S-lOO,  new. 
#D040-S100  each. 

4     Mountain  Hardware  remote 
outlet- Remote  rrioduie  for 
above,  two  channels,  new. 
#D04VS72  each. 


HEURISTICS 

SPEECH  LAB 

1      Heuristics  Speech  Lab— 

S-100.  used,  fa^r  condition, 
#S042S100  as  IS  SPECIAL 
PRICE. 
4     Heuristics  Speech  Labs— 

S-1O0,  new.  #O043-$151 
each 


S HUG ART 

MINIDISK  DRIVES 

1     Shugart  WlifiiDisk  Drives 
—  WUh  case  and  power 
supply,  includes  cable  for 
North  Star,  good  condition. 
#S036'$320  SPECIAL 
PRICE. 

4     Shugarl  Mini  Disk  Drives 
—No  cabinet,  good  condi- 
tion. *fS037-$300  each. 
SPECIAL  PRICE. 

4     Power  Supplies  for 
above— good  condition. 
tt$038-S30  each.  SPECIAL 
PRICE. 


Prices  include  20%  discount.  SPECIAL 
PRICE  incJudes  more  than  aO'^/o  discount. 

Quantittes  are  limfted.  immediate  refund  it 

ordered  item  is  no  longer  available.  Please 
read  terms  below. 

TERMS:  FOB  Marlboro,  NH  USA.  Limited 
stock;  everything  ctuaranteed  as  described; 
you  pay  postage  on  re  turns.  PRINT  orders 
clearly,  Minimum  order  $10  plus  $2.50  ship- 
pi  rig  and  handling  charge  in  USA  only, 
DOUBLE  THAT  ELSEWHERE  Orders  over 
$50  add  5%  for  shipping  in  USA;  10% 
elsewhere  (we  will  refund  excess).  Orders 
shipped  UPS  or  Insured  mail  only.  Send  US 
funds  by  Chech  or  money  order.  For  credit 
card  purchases,  add  4%,  list  AE,  MC  or 
VISA,  number,  and  expiration  date.  Mail  to 
MOM'S,  Department  F73,  PO  Box  427, 
M;ar1boro  NH  03455 

Condition  of  Inventory: 
Hew  -  original  container 
Excellent  -  new,  but  not  tn  original 

container 
Good  =  tested  or  ysed  in  store 


Qty 


Cataiog  U 


Enclosed  £ 


Oe  script  ion 


anopa 


Unit  Price 


Total 


Shipping  &.  Handling 

Credit  Card  (  +  4''/n) 


BJU:  UAE       OMG        DVISA 

Signature        , 

Name 


MAIL  ORDER  MICROS  - 

Dapt  F7  3  +  PD  Dtii  427  *  MMHIiqro  NH  D349S 
PhwMi  [bOSi  3B4-3Q41 


^ 


Total 


.Exp  Date, 


Address. 


.State. 


_Zip. 


DUPS 


n  Insured  mail 


P^  Rs&d&f  Service^  see  pstg&  1 79 
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NEW  MFJ  Dual  Tunable  SSB/CW  filter 

lets  you  zero  in  SSB/CW  signal  and  notch  out  interfering  signal  at  the 
same  time. 

Ham  Radio's 


Most  Versa  file  Filter 


79 


95 


The  MFJ-75Z  Signal  Enhancer  is  a  dual  tynable 
SSB/CW  active  filter  system  that  gives  yoy  signaE 
processing  performance  and  flexibility  that  ottiers 
can't  match. 

For  example,  you  can  select  the  optimum  Pri 
mary  Filter  made  for  an  SSB  signal,  zero  in  with 
the  frequency  control  and  adjust  the  bandwidth 
for  best  response.  Then  with  the  Auxiliary  Filter 
notch  out  an  intertering  heterodyne  ...  or  peak 
the  desired  signal. 

Far  CW,  peak  both  Primary  and  Auxiliary  Filters 
for  narrow  bandwidth  to  give  skirt  selectivity  that 
others  can't  touch,  Or  use  Auxiliary  Fifter  to  notch 
out  a  nearby  OSO. 

The  Primary  Filter  lets  you  peak,  notch,  low- 
pass,  or  highpass  signals  with  double  tuned  tilter 
for  extra  steep  skirts.  The  Auxiliary  Filter  iets 
you  notch  a  signal  to  70  db.  Or  peak  one  with  a 
bandwidth  down  to  40  Hz. 

Tune  botli  Primary  and  AyKlllary  Filters  from 


300  to  3000  Hz.  Vary  the  bandwidth  from  40  Hz 
to  almost  JIat.  Notch  depth  to  70  db. 

MFJ  has  solved  problems  that  plague  other 
tunable  filters  to  give  you  a  constant  output  as  a 
bandwidth  is  varied.  And  a  linear  frequency  con- 
trol And  a  notch  filler  that  Is  tighter  and  smoother 
for  a  more  effective  notch. 

Worf(s  with  any  rig.  Piugs  into  phone  jack.  2 
watts  tor  speaker.  Inputs  for  2  figs. 

Switchafale  noise  llmiter  tor  impulse  noise; 
trough  clipper  removes  background  noise. 

Simulated  stereo  feature  for  CW  lets  ears  and 
brain  reject  ORM,  Yet  oft  frequency  calls  can  be 
heard, 

Speaker  and  pbone  jacks,  Speaker  is  disabled 
by  phones.  OFF  bypasses  fjfter.  110  VAC  or  9 
to  18  VOC.  300  ma.  10x2>?6  inches. 

Every  single  unit  is  tested  for  perfonnance  and 
inspected  for  quality.  Solid  American  construction, 
quality  components. 


The  MFJ<752  carries  a  full  one  year  uncondi- 
tronal  guarantee. 

Order  from  MFJ  and  try  If  —  no  obllgatlan.  If 
not  delighted,  return  it  within  30  days  for  a  re- 
fund  (less  shipping). 

To  order,  simpfy  call  us  toll  free  800-647-1800 
and  charge  it  on  your  VISA  or  Master  Charge  or 
mail  us  a  check  or  money  order  tor  $79.95  plus 
$3.00  for  shipping/handling. 

Qon't  wait  any  longer  to  use  Ham  Radio's  most 
versatiie  filter,  Order  your  MFJ  Dual  Tunable 
SSB/CW  Filter  at  no  obligation,  today.     ^Msa 

MFJ  ENTERPRISES,  INC. 

P.  O.  BOX  494 

MISSISSIPPI  STATE,  MS  39762 

CALL  TOLL  FREE  . .  • ,  800-647-1800 
For  teclinicat  Information,  onjer/repair  status,  In 
M^ss.,  outside  continenyil  USA,  call  60V3Z3'5669. 


q>EflLER  OIRKTORY 


Fontana  CA 

Wetarr>  rhe  followingi  JCQMn  Midkntl,  Atn- 
com,  DenTTon^  KLM  Swan,  brake,  Ten-Tec, 
Wiisori*  SSTt  MFJ,  Hy-Gaiiii,  Lunar,  Nye- 
Vikprg.  B<Si:\\\  Redi  kilowaii,  CushCraft, 
Mosley,  Btjt,  SignaJ,  P][w,  elc.  Full  Service 
Stor^^  tpittana  liJeeLrunks,  S62A  Sitrni  Aw., 
Fontaita  CA  ?233S,  822-7710. 

Sanla  Oara  CA 

Bay  ars's  ncwesi  Ajnateur  R3.dio  sldre.  New  & 
used  Amateur  Radio  nalei;  &  service.  We 
feature  Kenwood,  J  COM,  Wilson,  Yacsu, 
Alias,  Ten-T«;,VHF  F.ngineertng  &  many 
more.  ilthavH  Rudia,  [n^;.^  t578  So.  BsiM'tini 
At«„  San  jDiHf  CA  95 1 2S,  995-1103. 

Denver  CO 

Experimehter's  paradise!  E  lee  ironic  and 
mechanical  components  lor  computer  people, 
audio  ptoptct  Jiamj-i,  raboi  builtltTs,  cx- 
perimcniers.  Open  six  days  a  wwic,  Gaiewa}- 
tJectronks  Cor^.,  2BJ9  W.  44th  Av^;.,  Denver 
CO  W21I.  458-5444. 

New  Ca«i!l«  DE 

ICOM,  Ten-Tek.  Swan,  KDK,  NDl,  Tempo, 
Wilson;  Author] Mil  tlederS  1  mile  off  1-95.  No 
sakstax.  [)elflwftre  Amateur  Supply,  71  Meadow 
RflHd,  New  CasUe  l>E  19710,  3Z8-772fl. 

Columbus  GA 

KEMWOOD— YAESLI— DR4KF 

The  world's  moist  laniastit  mnaitrur  sshow- 
room!  You  got  la  see  is  lo  betieve  ill  Radlu 
Wttulesale,  201^  Auburn  Aveinie,  Columbus 
CA  3J9(>6,  561  7000. 

Preston  ID 

Ross  WB7BYZ,  has  the  Larj^esl  Stock  of  Ama- 
leui  Gear  in  the  Iniermountain  West  ajid  ihc 
Besl  Prices.  CalJ  me  for  ail  your  ham  needs, 
Rasb  Qiij(flbu]in)^T  78  Su^  hlale,   Prestud  111 

S52-U8M. 


Teire  Haute  IN 

Voiir  ham  beadquaners  located  in  ihe  heart  of 
ihe  midwest.  Hoo^ier  tJeciroiiiicNp  Ini.,  4JB 
M^a4)ows  Chopping  Center,  P.O.  Bd3<,  2001, 
Twte  Haulp  IN  ^780:,  £Ti»-1456. 

UUletcvn  MA 

The  ]iflm  store  of  N.E,  yyu  can  rely  on.  Ken- 
wood, ICOM,  Wilson,  Yaesii,  DenTron,  KLM 
atnp'.ji,  BSi^^  j^witclies  &  waiTniclers,  Whistler 
radar  detectors,  Ekarcat,  Rjegtncy,  iinlcnna!^  hv 
LarseiTi,  WJslon,  Hustler,  GAM  TEL  COM 
Ine,  Ommunicfttioii!^  A,  Lkcirunk^,^  675  Gr^al 
M,,  RL  119^  UttitLon  MA  UI46IK  4»6-3040. 

Laurel  MD 

Kenwood,  Drake,  ICQM,  Ten-Tec.  Swan,  Deiii- 
iwn.  Tempo  and  inan>  harn  acccssoritr^.  AIsp 
compiJter?  by  Apple  and  Exidy.  Call  toll  free 
l-80U-63B^S6.  The  Cumrn  C:efller.  Im:-*  Laurel 
Plaza—Rt.  198,  Laurel  MD  ItlSlO. 

St.  Louis  MO 

ExperlmenierN  pandiset  Eleclronif  and 
mechanical  compoiteni?-  for  t^ornpiiier  pL-opIc, 
audio  p<?oplL%  hams,  robot  builders,  experi- 
mcnicrs.  Open  s'w  duvs  a  week.  Gutcway  flet- 
imaie-s.  Carp,.  HI 23^25  Pa^e  Bhd.,  §t.  lAivAa. 
MO  ft3 1 30,  427^116. 

Camden  NJ 

X-band  (<&  other  frequencies)  Microwave 
ComponeiiES  &.  EciuipmenL  LaboraLory  Gradt! 
Ttsi  Instrunicnts^  Power  Supplies^  1000%  in 
Slock  at  al]  times,  BUY  &  SELL  all  popular 
makes— HP,  GR.  FXR,  ESI,  Soretiijeii,  Singer, 
eJc.  Leclronic  Ue^tArch  Labjit  !413  Fern  ,\ve,, 
Cantdta  NJ  09104,  ^V-4200. 


T5 


%racuse — Central  NV 

We  deai,  we  trade,  we  discoum,  we  please! 
Yaesu.  Ten -Tec,  CLl;^^lLTafl^  Drake,  Den  iron, 
KLM,  Midland,  B&W,  ICOM,  Hygain,  Swan, 
.Ajncom,  Telco,  Mirage.  U^^  ^t-  Coitipleie 
2'Way  !ierv'iLe  hihop[  Hum-Bj^ne  Railin  (Biv, 
Stereo  Repjiir  Simp)  320&  Lhe  Blvd.  L^L, 
SyrACii^  NY  0214,  446-2266. 

Sy  racuse-  Ro  me-Uli  ca  N  V 

FeJ^luring'  Yaesu.  ICOM*  Drake»  Atlas,  Den- 
Tronn,  Ten -Tec ,  Swan,  Tt?mp(.>^  KLM.  Hy- 
Gairt,  Mcsley,  Wilson,  Larsen,  Midland 
South wesi  Techiiical  Products.  You  won't  be 
disappointed  with  equipment /service.  Radio 
Wnrlff,  Oneidii  Coutil^  Airpurl-TerminHl 
UuitdJng,  Oriskany  N\  134M,  337.2622, 

— ^ 

Phila.  PA/Caraden  NJ 

Waveguide  &  coaxial  microwave  components 
&  equipmeni.  Laboratory  grade  lest  liislru- 
mentsi,  power  supplies.  Buy,  sell  &  trade  ail 
popular  makes,  HP,  GR,  FXR^  B^\,  Sorcnsen. 
Singer,  eie,  LKtronic  kesearch  L^a..  1423 
Fei-r>  Ave..  Camikfi  NJ  011104,  541-1200. 


Si'ranton  PA 

ICOM,  Bird,  CushCraJt,  VHF  Engineering. 
Antentia  Specialists.  Barker  &  Williami^on 
CDE  Rotators,  HitmKt'ys,  Beldeii^  W2AU/ 
\V2VS,  Shure,  Regency,  CES  Touch -Tone 
pads,  Radio  Amaieur  Cailbooks.  L»Rue  Uec- 
fTunie^.  lUZ  Oandvlei^  ^t..  Scranron  PA 
iSS09.  343^2124. ^^ 

Houston  TX 

ExpLTimenicr's  paradise  i  EJecLronic  ajid  me- 
chanical components  for  computer  people, 
audio  people,  hams,  robot  builders,  ex- 
perimenters. Open  six  days  a  week.  Cialeway 
Lleeiruni4?K  iNe..  *932  Clafkeres^^  Houston  TX 
77063,  ^78-6575. 


San  Antonio  TX 

Complete  2  way  service  shop.  Call  Dec,  WSFSP. 
Selling  Antenna  Specialists.  Avanti^  Azden, 
Bird,  Hy-gain,  Standard  communications, 
Genave,  Henry.  CushCrafij  Hustler^  ICOM^ 
KDK+  MFJ^^  Nye,  Shure,  Swan,  Ternpo,  Ten-Tes; 
and  others,  Ajipliance  &  Equipinem  Co^.,  Inc., 
2317  Vance  JaekMitt  Road,  ^an  AnlDnlci  TX 
78213,  734-7793. 

Davenport  WA 

PreassembEcd  ail  band  antennas  160m /10m. 
Trap  modeh  starl  at  S36.50,  no  trapmodeh  siart 
at  S54..50.  Complete  ham  radio  repair  and  parts, 
EJectronk  Commuiiicalicifi&  ^neiet  Co.,  Rl. 
I-7«K.  Dftvtnport  W  A  99122,  72S-6S22. 

Port  Angeles  WA 

Mobile  RFI  shielding  for  elimination  oT  ijiiii- 
tion  and  alEernalor  noises.  Bonding  straps. 
Com  portents  for  "dni-it-your?hclf"  project*. 
Pieniv  of  free  advice.  Esles  l>tj(inecfiiiM,  ^'30 
Marine  Drive,  Furl  Angeles  WA  98362, 
457-0904. 

DEALERS 

Yottr  company  name  and  message 
can  contain  up  to  25  words  for  as 
Uttie  as  $150  yearly  (prepaid)^  or 
Sf5  per  month  (prepaid  quarterly^. 
No  mention  of  mail-order  business 
or  area  code  permitted.  Directory 
text  and  payment  must  reach  us  45 
days  in  advance  of  pubiication.  tor 
example^  advertising  for  ihe  Aprii 
issue  must  be  in  our  hands  by 
February  1 5th.  Maii  to  73 
Magazine y  Peterborough  NH 
0345S,  A  TTNi  Aline  Coutu. 
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Marry  Reynolds  AA4RM 
1395  Carolyn  Drive 
Ailanta  GA  30329 


Add  'Em  Up:  An  IC-22S  Programmer 

—  select  a  frequency  by  adding  the 
settings  of  three  switches 


Like  many  other  IC-22S 
owners,  I  soon  tired  of 
the  djode  nnatrix  rat  race.  It 
began  to  look  as  though  I 
was  just  going  to  have  to 


live  with  about  twelve  pro- 
grammed frequencies.  A 
dozen  channel  frequencies 
is  about  all  that  1  can  com- 
mit to  memory,  and  I  don't 

Photos  by  N4ZM 


like  fumbling  for  a  cross- 
reference  table  when  am- 
nesia strikes.  However,  I 
couldn't  sit  still  for  this 
limitation,    since    Td    just 


ii^ii^     j>  :"■ 


Photo  A.  The  I022S  at  AA4RM. 


replaced  a  twelve-channel 
rock  rig. 

At  the  suggestion  of 
friends,  a  literature  search 
for  alternatives  was  begun. 
The  hunt  disclosed  what  are 
essentially  two  schemes. 
The  first  was  to  install  a 
switch  calibrated  for  50  or 
100  common  splits.  The 
other  was  any  of  a  family  of 
external  programmers  that 
used  a  switch  register 
employing  binary  toggle  or 
DIP  switches,  BCD,  or  octal 
thumbwheel  switches,  etc. 
Option  1  was  slick,  but  I 
wanted  as  near  to  all  256 
frequencies  available  as 
possible.  Option  2  returns 
us  to  the  translate-table 
arena  and,  to  me,  was  as  un- 
satisfactory as  ever. 

I  went  back  to  head- 
scr4tching,  but  not  for 
long,  because  — Eureka! — 
an  appealing  symmetry 
quickly  appeared.  Here's 
what  1  saw:  Take  the 
programming  number,  N, 
which  is  made  Up  5f  8 
binary  digits  set  with  your 
diodes.  Note  that  if  N  is 
108,    the    synthesizer    fre- 
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Photo  B,  Option  one. 


Photo  C.  Option  two. 


quency  is  146.01  MHz. 
Check  that  if  20  is  added  to 
N,  we  go  up  300  kHz  to 
1 4631  MHz.  And  a  scheme 
then  emerged.  What  if  I 
built  a  system  using  two 
diode  matrices?  One 
would  select  300-kHz  steps 
and  the  other  would  fill  in 
the  intermediate  twenty 
15-kH/  intervals.  Somehow 
1  could  then  add  them 
together  and  send  the 
result  to  the  !C'22S.  I'd 
have  but  two  simple  switch 
readings  calibrated  direct- 
ly in  frequency  to  mentally 
add  together  to  determine 
where  I  was  operating.  (Ex- 
ample: 146.31  MHz  +  .06 
MHz  =  14637  MHz.)  Bliss 
would  reign, 

What  1  ac:tually  buift 
works  this  way:  The  22S 
gets  an  N  made  up  of  the 
sum  N1  +  N2  +  N3  (in- 
stead of  N1  -H  N2  as 
above).  I  have  a  single-poie, 
12-position  rotary  switch 
calibrated  from  144.51 
MHz    (N1  =8)    through 
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147.81  MHz(N1  interval  = 
20).  There  is  a  second  rotary 
switch  with  10  positions 
starting  at  .00  MHz  (N2  =  0) 
through  .27  MHz  (N2  =  18), 
with  30"kHz  intervals  (N2  in- 
terval =2),  15-kHz  settings 
are  made  with  a  toggle 
switch  setting  N3  equal  to  0 
or  1.  This  setup  allows 
selecting  240  of  the  256 
possible  frequencies. 

I  admit  that  doing  the  ad- 
dition initially  sounded  like 
a  job  for  a  bagful  of  logic. 
However,  it  turns  Out  that 
only  one  chip  is  needed  to 
do  the  deed.  It's  called  a 
four-bit  full  adder  and  has 
two  names:  74C83  or  4008. 
Before  going  further,  you 
may  note  that  these  are  the 
very  low-current  CMOS 
numbers.  Well,  the  22S  al- 
ready uses  CMOS  logic  and 
has  9  volts  regulated  to 
match.  One  more  chip  on 
that  tine  seems  to  bother  no 
one. 

Back  to  the  operational 
aspects.  It  takes  eight  bits 
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AJ  n?    MATRIX 


Fig.  h  Diode  matrix  layouts. 


or  binary  digits  to  represent 
any  number  in  the  range 
0-255.  Icom  uses  a  notation 
wherein  DO  is  the  least 
significant  bit  {coefficient 
of  1)  and  D7  the  most  signif- 
icant (coefficient  of  128). 
Refer  now  to  Fig,  1,  Gener- 
ally, to  add  a  selection  from 
the  Nl  matrix  to  a  selection 
from  the  N2  matrix  requires 
operations  on  all  bit  posi- 
tions from  the  first  which  is 
common  to  both,  D2,  up 
through  D7.  Note  here  that 
the  N3/15-kHz  bit,  DO,  is 
common  to  neither  Nl  nor 
N2  and  doesn't  enter  into 


these    addmg.    consider  a- 
tibns; 

Regardless,  working  with 
D2  through  D7  is  working 
with  6  bits,  not  4.  However, 
by  picking  128  as  one  of  the 
''stops"  for  Nl,  we  get 
around  the  need  for  having 
bits  D7  and  D6  added. 
Stated  another  way,  D6  will 
never  be  simultaneously 
"on''  in  any  pair  of  Nl  and 
N2  matrix  selections  Hence 
there  will  be  no  "overflow" 
or  "carry''  out  of  the 
summed  D6  values  into  D7. 
The  resultant  D6  (that  sent 
to  the  22S)  is  formed  from  a 
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Fig.  3.  First  four  elements  of 
the  N2  diode  matrix.  Refer 
to  Fig.  1  for  the  remainder  of 
N2  and  all  of  N1  diode 
placements.  All  diodes  are 
1N918,  1N4148,  etc. 

"wired  diode  OR"  of  the 
carry  out  line  of  the  4-bit 
adder  with  the  D6  fine  from 
the  N1  matrix.  The  four-bit 
adder  has  lines  D2  to  D5  in- 
put from  the  N1  matrix,  and 
lines  D2  to  D4  from  the  N2 
matrix  (N2's  D5  is  ''made'' 
zero  since  it  doesn't  exist). 
Fig.  2  shows  the  electrical 
connections  for  the  pro- 
grammer. Pin  connections 
In  parentheses  are  for  the 


4008  chip;  the  others  are  for 
the  electrically  inter- 
changeable 74C83.  Fig.  3  is 
a  schematic  excerpt  of  the 
smaller  diode  matrix  and 
switch. 

I  built  the  programmer 
into  a  small  3-3/8'^  x  3"  x 
2-1/8"  utility  box  (LMB 
CR332).  The  photos  show 
the  construction  used.  All 
electronics  are  on  a  little 
piece  of  perfboard.  The 
diode  matrices  are  fabricat- 
ed by  pushing  a  "row"  of 
cathodes  through  the  board 
and  tying  them  together 
with  one  strand  of  a  piece 
of  7  X  22  hookup  wire.  The 
column  anodes  are  similar- 
ly terminated,  The  connec- 
tions to  the  IC-22S  internal 
diode  matrix  board  are 
made  through  a  lO-conduc- 
tor  cable  (8  logic  lines,  +9 
volts,  and  ground].  Logic 
and  +9  V  go  through  the 
9-pin  accessory  socket  The 
ground  connector  is  any- 
body's choice  (I  used  two 
pieces    out   of    a   wrecked 


Molex  plug),  I  might  point 
out  that  I  get  +9  V  from 
the  diode  matrix  supply 
connection  for  the  channel 
where  the  programmer  will 
be  selected.  This  means 
that  the  only  1C-22S  internal 
connections  are  to  the 
diode  matrix  board.  Addi- 
tionally, it  means  that  when 
you  move  off  the  program- 
mer channel,  the  program- 
mer is  disabled  and  it's 
business  as  usual  in  the  22S. 
The  parts  count  for  the 
little  beauty  is  low.  About 
51  diodes,  7  resistors,  2 
switches,  the  chip,  etc.  The 
buck  count  is  commensu- 
rately  small,  as  I  spent  just 
under  $8  for  all  new  parts. 
Design,  layout,  and  debug- 
ging took  3  nights.  How- 
ever, I  might  note  that  this 
was  my  first  foray  into  the 
area  of  CMOS  and  at  first  I 
omitted  the  pull-down 
resistors,  which  caused 
some  very  puzzling  results. 
Also,  I  had  never  used 
perfboard/push-terminal 


construction  before.  After 
parts  accumulation,  I  think 
an  experienced  person 
should  be  able  to  build  the 
programmer  in  one  eve- 
ning. 

A  final  note  about  dial 
calibration.  All  N1  settings 
are  scribed  with  the  1-kHz 
suffix  omitted,  and  N2  read- 
ings have  1  kHz  added. 
That  is,  144.51  MHz  on  N1 
is  written  1 44.5,  and  .00  kHz 
on  N2  is  called  .01  kHz,  etc. 
This  greatly  improves  one's 
ability  to  mentally  add  the 
N1  reading  to  the  N2  [and 
N3,  if  "on"]  to  get  the  effec- 
tive  frequency  selected. 

The  programmer  has  a 
side  advantage  in  that  you 
(as  I  do]  can  use  it  as  a 
remote  tuning  head.  The 
22S  can  skulk  under  the 
seat  where  one  can  "braille- 
read"  the  relatively  large 
power  and  frequency-split 
front-panel  toggle  switches. 
You  may  never  see  the  22S 
face-to-face  again  until  the 
car  is  traded.  ■ 
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The  Oscilloscope  Survival  Course 

—  the  finer  points  of  scope  usage 


Let's  face  it;  in  this  dav 
and  age,  one  of  the 
handiest  pieces  of  elec- 
tronic equipment  you  can 
own  is  an  oscilloscope,  and 
there  is  a  good  chance  that 
if  you  do  much  building, 
you  either  own  a  scope  or 
want  to  buy  one.  That's 
great  because  there  is  noth- 
ing  like  a  scope  picture  to 
show  you  what  a  signal 
looks  like.  However,  you 
must  know  the  finer  points 
of  using  a  scope  to  get  the 
full  benefit  of  the  instru- 
ment, and  that  is  what  this 
article  is  alt  about. 

If  you  have  read  my  oth- 
er ''Survival  Course"  article 
you  will  understand  that  1 
am  trying  to  discuss  the 
finer  points  of  using  mod- 
ern electronic  test  equip- 
ment. Most  of  my  hints  are 
based  on  actual  hands-on 
experience  with  the  (atest 
electronic  gear,  plus  the 
observations  I  have  made 
as  an  engineer.  Thus,  1  am  in 
a  position  to  offer  you  oper- 
ating hints  that  will  help 
you  to  get  more  out  of  your 


equipment,  and,  1  hope,  to 
make  it  last  much  longer. 
You  might  not  find  many  of 
the  things  1  discuss  men- 
tioned in  the  user  manuafs 
that  come  with  your  equip- 
ment, as  the  manufacturer 
often  takes  for  granted  you 
have  some  knowledge  of 
the  equipment  or  chooses 
to  ignore  the  basics  of  the 
product  I  feel  that  since 
many  changes  are  taking 
place  in  the  instrument  in- 
dustry, it  is  especially  im- 
portant to  discuss  the  often- 
over-looked  fine  points  of 
test  instruments.  With  that, 
let's  spend  some  time  with 
the  oscilloscope. 

Let's  limit  our  discussion 
of  oscilloscopes  to  the 
more  common  units  with 
single-ended  vertical-input 
amplifiers.  There  are  so 
many  different  types  of 
scopes  and  combinations 
of  plug-ins,  that  there  iust 
isn't  room  to  discuss  the 
samplers,  spectrum  ana- 
lyzers, logic  analyzers,  and 
umpteen  more  combina- 
tions of  scopes.  It  would 
take  several  books  just  to 


cover  the  use  and  care  of 
such  exotic  devices!  If 
enough  readers  are  in- 
terested in  a  particular 
type  of  scope,  perhaps  I 
can  oblige  with  another  ar- 
ticle, but  for  this  one  our 
discussion  is  limited  to  the 
simpler  models. 

One  of  the  biggest  weak- 
nesses of  most  scopes  is  the 
signal-handling  overload 
ability  of  the  vertical  in- 
put—and often  the  hori- 
zontal (often  labelled  "Ext. 
Sweep")  input  is  even  less 
tolerant  You  must  exercise 
reasonable  caution  when 
connecting  a  signal  to  your 
scope,  What  happens  if 
you  don't?  Depending 
upon  the  type  of  signal 
(pulse,  dc,  ac,  etc.)  and  its 
level,  you  can  expect  to 
blow  an  FET  amplifier  and 
possibly  part  of  the  vertical 
attenuator.    Needless    to 

say,  watch  what  you  apply 
to  the  input  iack,  because  if 
you  don't,  you  may  end  up 
shelving  the  scope  for  parts 
or  sending  it  back  to  the 
factory.  Let's  look  at  some 
of  the  types  of  voltages  to 


handle  with  care  and  to 
avoid  putting  on  the  input 
of  you  r  scope. 

One  of  the  most  com- 
mon ways  to  kill  a  vertical 
amplifier  is  to  put  more 
voltage  on  the  input  than  it 
is  designed  to  take.  Often 
the  input  attenuator  will  be 
set  to  the  lowest  range, 
compounding  the  prob- 
lem. Thus,  the  input  stage 
will  connect  directly  to  the 
input  iack  via  any  overload 
protection  circuitry.  At  the 
first  sign  of  overload,  out 
goes  the  amplifier!  Good 
sources  of  high  voltage  in- 
clude any  form  of  vacuum 
tube  equipment,  power 
transformer  secondaries, 
and  tuned  circuits  in  trans- 
mitters. One  way  that  you 
easily  can  cause  damage  to 
your  scope  is  by  using  it  to 
tune  up  your  car's  engine. 
Invariably,  the  input  con- 
nection will  be  a  turn  of 
wire  around  one  of  the 
spark  plug  leads;  all  that's 
necessary  is  one  arc 
through  the  wire^and 
scratch  one  scope!  This 
method   of  tuning   up   an 
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engine  is  fine,  but  some 
basic  precautions  must  be 
taken.  It  should  be  men- 
tioned that  you  can  kill  an 
input  amplifier  with  less 
than  a  cycle  of  an  overload 
signal  if  it  is  great  enough. 

The  precautions  that 
you  can  take  to  save  your 
scope  from  overloads  are 
simple  and  easy  to  im- 
plement. First,  you  should 
know  the  capability  of 
your  scope.  Dig  out  the 
manual  if  necessary,  and 
look  in  the  specifications 
section  for  the  rated  max- 
imum input  voltage  on  the 
vertical  input.  Note  that  if 
only  one  voltage  is  given,  it 
must  be  the  total  of  any  dc 
plus  the  peak  value  of  any 
ac  signal,  Thus,  if  you  are 
looking  at  the  plate  of  a 
tube  and  see  150  volts  dc 
and  a  15-volt  ac  signal,  the 
total  voltage  to  the  scope 
is  1 65  volts.  Remember  this 
total  value,  as  sometimes  it 
is  easy  to  forget  how  the 
voltages  combine  and  can 
exceed  the  maximum  input 
of  your  scope.  If  you  can't 
find  how  much  voltage 
your  scope  can  take,  sim- 
ply check  the  vertical  at- 
tenuator for  a  clue.  If  the 
highest  range  is  20  volts  per 
division  and  there  are  10 
divisions,  you  can  safely  ap- 
ply 20  x  10  =  200  volts. 
Generally,  there's  a  150% 
or  greater  overload  factor, 
so  you  can  apply  up  to  300 
volts  peak-to-peak. 

If  there  is  a  switch- 
selectable  coupling  capac- 
itor on  the  input  of  your 
scope,  you  are  limited  to 
the  total  dc  plus  peak  ac 
voltage  equal  to  the  work- 
ing voltage  of  that  capaci- 
tor, so  bear  this  in  mind 
when  you  work  with  large 
dc  offsets.  In  practice,  the 
lesser  of  the  two  (atten- 
uator +  overload  vs. 
capacitor  working  voltage) 
determines  the  maximum 
signal  you  can  safely  apply 
to  the  vertical  input  of 
your  scope. 

The  horizontal  input  (or 
Z-axis,  or  other  input)  is 
often    less    defined    as    to 
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what  voltage  levels  it  can 
take.  The  manual  is  the 
best  source  of  information, 
as  there  generally  is  no 
attenuator  on  this  less- 
used  input.  That's  unfortu- 
nate, because  commercial 
scopes  — especially  the 
cheaper  ones  — do  not 
always  have  good  input 
protection.  Play  it  safe  and 
limit  your  input  voltages  to 
under  10  volts  peak-to- 
peak  if  you  can't  find  the 
voltage  rating. 

It's  easy  to  avoid  damag- 
ing input  overloads.  You 
should  always  use  scope 
probes  with  your  unit.  Not 
only  are  they  easy  to  use, 
but  they  are  also  much  saf- 
er than  alligator  clips.  Also 
shielded  probes  are  a  must 
when  looking  at  very  low 
level  signals  in  high-imped- 
ance circuits  where  hum 
can  play  havoc  with  the 
signal.  If  you  are  unsure 
about  the  level  of  the 
signal,  use  a  X10  probe  and 
set  the  vertical  attenuator 
to  the  highest  range.  Then 


connect  the  probe  and  ad- 
just the  attenuator  accord- 
ingly for  a  reasonable  dis- 
play. Avoid  exceeding  the 
probe's  voltage  ratings 
(usually  500-600  volts)  when 
you  make  your  measure- 
ment. Also,  the  use  of  a  XI 0 
probe  offers  more  protec- 
tion to  the  scope  due  to  the 
attenuating  effect  of  the 
probe.  This  is  because  dam- 
aging current  is  limited  by 
the  9-meg  resistor  in  the 
probe  cable.  Watch  how 
you  connect  the  probe  to 
the  equipment.  If  possible, 
power  the  equipment  first, 
connect  the  probe,  adjust 
the  attenuator,  and  then 
read.  Remove  the  probe, 
turn  off  the  power,  and  you 
are  all  set. 

This  method  allows  you 
to  quickly  remove  the 
scope  from  the  circuit  in 
case  of  an  overload,  mini- 
mizing any  damage.  Also, 
any  equipment  turn-on/ 
turn-off  surges  won't  reach 
the  scope  and  fry  the  front 
end  circuitry.  To  be  com- 


pletely safe,  check  the 
schematic  of  the  equip- 
ment you  are  working  on 
and  avoid  any  point  with 
voltages  higher  than  the 
scope/probe  combination 
can  handle.  This  includes 
power  transformer  second- 
aries (tube  equipment),  tank 
coil  circuitry  in  transmit- 
ters, and  so  on.  Let  me  wrap 
this  up  by  saying  that  over- 
voltage  is  still  one  of  the 
more  common  ways  to  kill 
a  scope,  and  despite  low- 
voltage  logic  circuitry 
becoming  more  common,  it 
can  be  a  problem,  With  just 
a  few  simple  precautions, 
you  shouldn't  have  prob- 
lems. 

Another  sort  of  input 
overload  problem  is  more 
subtle  and  needs  ex- 
planation. That  is  the  ef- 
fect high  pulse  voltages 
have  upon  a  scope  input 
circuit.  Often  you  can  be 
measuring  a  signal  contain- 
ing a  pulse  big  enough  to 
damage  your  scope  and 
not  know  it.  If  you  do  much 
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TV  repair,  you  know  what  I 
mean!  TV  sets  have  stages 
like  the  vertical  and 
hprizoBtal  outputs  with 
skinny  pulses,  plus  signal, 
that  can  exceed  several 
kV!  Your  best  protection  is 
to  check  the  equipment 
schematic  and  avoid  mea- 
surement on  any  point 
marked  ''Do  Not  Measure." 

Now  you  know  why  this 
phrase  turns  up  in  elec- 
tronic equipment.  What 
happens  when  you  mea- 
sure one  of  these  points? 
The  pulse  gets  into  the 
probe,  sometimes  causing 
internal  arcing.  It  may 
damage  the  internal  resis- 
tor on  XIO  probes  or  break 
insulation  in  XI  probes, 
and  the  result  is  always 
permanent  change  of  ac- 
curacy. If  the  signal  gets  in- 
to the  scope  attenuator,  it 
may  cause  arcing  in  resis- 
tors and  capacitors,  chang- 
ing the  accuracy  of  the  at- 
tenuator. If  that  isn't 
enough,  the  pulse  may 
reach  the  input  FET.  knock- 
ing it  out  and  — get  this  — 
often  without  harming  the 
over-voltage  protection 
circuitryl  This  is  because 
the  over-voltage  protec- 
tion circuitry  may  act  too 
slowly  to  save  the  FET, 
which  must  be  a  fast  de- 
vice- 

So  play  it  safe,  and  keep 
away  from  those  "Do  Not 
Measure''  points.  Also,  be 
wary  of  any  part  of  a  cir- 
cuit where  there  is  an  in- 
ductive component  (trans- 
former, choke,  etc.)  in- 
volved, plus  any  power 
handling  circuitry.  These 
combinations  are  good 
candidates  for  big  pulses. 
Prime  types  of  equipment 
to  be  careful  around  in- 
clude radar  (naturaltyl  any 
TV,  most  transmitters  with 
tubes,  and  unloaded  power 
transformers.  Transformers 
are  mentioned  because 
they  generate  horrendous 
spikes  when  power  is  re- 
moved. Either  put  a  load 
on  them  or  use  the  scope 
only  when  power  is  on. 

While  on  the  subject  of 


inputs  and  signals  to  avoid, 
I  would  like  to  mention  a 
situation  that  comes  up  oc- 
casionally that  damages 
the  cables  only.  1  call  it 
''cable-itis/'  and  the  story 
on  this  ailment  goes  like 
this:  On  good  scopes,  the 
case  is  grounded  to  earth 
through  the  3-wire  power 
cord  and  the  building  wir- 
ing. Not  to  be  forgotten  is 
the  fact  that  it  is  some- 
times necessary  to  check 
either  the  power  line  or 
some  piece  of  equipment 
not  containing  a  power 
transformer.  So,  with  con- 
ditions like  these,  it  is  in- 
evitable that  the  ground 
clip  on  the  cable  is  con- 
nected to  the  ground  in  the 
equipment.  Since  that 
ground  is  either  ground  or 
120  volts,  depending  upon 
which  way  the  equipment 
plug  is  inserted,  the  result 
is  boom\  Scratch  one 
scope  cable.  Often  you  will 
lose  only  the  ground  wire 
coming  off  the  probe,  but 
more  important  is  the  harm 
that  can  be  done  to  you 
when  the  wire  explodes. 
Play  it  safe  and  always  use 
an  isolation  transformer  on 
the  equipment  in  such  a 
case.  Never  use  an  adaptor 
plug  on  the  scope,  since  the 
case  still  will  be  hot— and 
that  can  be  just  as  danger- 
ous as  a  wire  exploding. 

Your  input  cables  and 
probes  are  just  as  im- 
portant as  the  scope  itself. 
Let's  take  a  quick  look  at 
the  different  types  and 
what  they  can  do  for  you. 
Coax  cable  is  used  for  most 
general-purpose  connec- 
tions to  the  scope.  It  offers 
shielding  to  the  signal  and 
not  much  more.  A  pitfall 
you  should  know  about  is 
that  the  capacitance  of 
coax  cable  is  high  — and 
that  means  increasing  at- 
tenuation as  your  input  fre- 
quency goes  up.  In  fact,  if 
you  use  just  three  feet  of 
any  coax  cable,  your  input 
impedance  [standard  scope 
impedance)  of  1  meg  will 
drop  quickly  as  you  check 
frequencies  above  1   MHz 


or  so.  If  that  sounds  bad, 
substitute  ordinary  micro- 
phone cable  for  the  coax, 
and  the  higher  losses  will 
attenuate  your  signals 
even  further! 

The  point  is,  an  ordinary 
coax  cable  is  best  for  only 
gene^ral-purpose  low-fre- 
quency use.  If  you  want  to 
work  at  high  frequencies, 
you  either  shorten  the 
cable  or  terminate  it  at  the 
scope  end  with  a  resistor. 
Commercial  scope  probes 
offer  a  way  around  these 
limitations.  While  there  is  a 
standard  XI  scope  probe, 
its  primary  purpose  is  for 
general  low-frequency  ap- 
plications. Most  XI  probes 
offer  little  improvement 
over  the  coax-and-clip- 
leads  lash-up,  electrically. 
Mechanically,  however,  a 
XI  probe  offers  a  safer  and 
easier  method  for  connect- 
ing to  a  piece  of  equipment. 
Thus,  that  XI  probe  is  rec- 
ommended for  most  uses. 

Of  course,  if  you  are 
looking  at  the  output  of, 
say,  a  signal  generator,  you 
would  find  a  coax  cable 
with  mating  connectors  on 
each  end  a  much  more  de- 
sirable way  to  go.  But  the 
choice  is  yours.  The  most 
useful  probe,  and  one  that 
offers  a  higher  degree  of 
safety  to  the  user,  is  the 
XIO  probe.  Not  only  does  it 
divide  input  signals  by  10^ 
but  it  raises  the  input  im- 
pedance to  10  megs  at  dc 
levels.  These  features 
allow  you  to  read  higher 
voltages  with  your  scope 
while  providing  a  greater 
safety  margin,  and  you  can 
work  with  sensitive  circuits 
with  reduced  loading.  And, 
to  top  that  off,  good  XIO 
probes  have  extended  fre- 
quency response  and  less 
capacitive  loading  so  that 
you  can  look  at  rf  voltages 
with  vastly  reduced  load- 
ing due  to  the  probe.  This 
means  less  disruption  of 
the  circuit  and  more  ac- 
curate waveforms  on  the 
scope.  Typical  XIO  probes 
have  responses  to  within  a 
few  dB  from  dc  to  60  to  100 


MHz.  This  probe  is  thus  a 
necessity  to  anyone  work- 
ing with  signals  in  the  rf 
range,  and  you  should  have 
one, 

There  is  a  very  good  XIO 
probe  on  the  market— the 
Heath  PKW-105.  Made  in 
England,  it  offers  switch- 
able  Xl-ground-XIO  posi- 
tions, plus  a  bunch  of  adap- 
tors for  making  different 
types  of  connections.  At 
$28.00,  it's  not  cheap,  but 
that's  better  than  half  the 
cost  of  other  probes- 

To  get  maximum  perfor- 
mance out  of  a  XIO  probe, 
you  should  be  aware  that 
they  all  have  a  compensa- 
tion trimmer  to  null  out 
cable  capacitance.  You 
connect  the  probe  to  your 
scope  and  touch  the  probe 
tip  to  a  square  wave  signal 
source.  Then  you  adjust 
the  compensation  trimmer 
to  make  the  corners  of  the 
waveform  as  square  as  pos- 
sible. This  simple  step  will 
give  you  maximum  band- 
width out  of  your  probe/ 
scope  combination. 

Let's  continue  by 
discussing  the  controls  on 
the  front  panel  of  your 
scope.  Since  all  scopes  are 
slightly  different,  I  can 
describe  only  the  common 
controls  among  them.  You 
will  note,  however,  that  the 
controls  I  mention  are  for  a 
scope  with  triggered 
sweep.  If  you  have  the 
asynchronous  type  of 
scope,  you  can  probably 
relate  some  of  the  things 
we  are  talking  about — then 
someday  they  will  mean 
more  when  you  get  a  better 
scope.  If  you  get  the  im- 
pression that  I  don't  care 
for  the  free-run  sweep 
scope  (asynchronous),  you 
are  right.  Their  uncalibrated 
vertical  amps,  unstable 
sweep,  and  nonlinear  trace 
have  precluded  their  use  in 
serious  electronics  work. 
About  the  only  thing  asyn- 
chronous scopes  are  good 
for  is  as  modulation  moni- 
tors, and  that's  fact!  They 
are  toys.  If  you  are  buying  a 
new  scope,  avoid  this  type 
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of  scope  and  vou  will  avoid 
being  sorry.  Spend  the  extra 
money  to  get  a  decent  unit. 

Let's  start  with  the  ver- 
tical controls.  These  in- 
clude the  vertical  sensitivi- 
ty switch  (sometimes  cal led 
Vertical  Attenuator),  ver* 
trcaf  gain  adjust  (sometimes 
called  Vert.  Sens.  Vernier), 
and  the  vertical  centering 
control. 

Basically,  the  vertical 
sensitivity  is  a  coarse  gain 
adjust  with  typical  posi- 
tions labelled  1-2-5,  for  1 
mV,  2  mV,  and  5  mV.  It  is 
used  to  set  the  gain  of  the 
vertical  section  of  the 
scope  to  what  is  appro- 
priate for  your  signal.  This 
control  is  one  of  the  most- 
used  on  your  scope. 

The  vertical  gain  vernier 
is  just  a  pot  the  fine-tunes 
the  sensitivity  of  the  ver- 
tical input  over  a  small 
range  In  short,  it  is  a 
calibration  control,  as  it  af- 
fects the  sensitivity  of  your 
input.  Normally,  there  is  an 
off  or  CAL  position  at 
which  to  set  this  knob,  so 
that  the  vertical  input  is 
calibrated  and  the  sensitiv- 
ity is  equal  to  the  numbers 
on  vertical  sensitivity 
knob. 

The  vertical  centering 
knob  is  used  to  move  the 
trace  around  the  screen,  or 
center  it,  as  the  name  im- 
plies. That  takes  care  of 
basics  with  which  you 
already  should  be  familiar. 

There  are  a  number  of 
things  to  consider  when 
setting  the  vertical  con- 
trols on  your  scope.  For 
longer  life,  it  is  wise  to 
keep  the  vertical  attenua- 
tor set  at  the  highest  range, 
even  when  the  scope  is  not 
used.  As  mentioned  before, 
one  of  the  easiest  ways  to 
kill  a  scope  is  to  put  a 
200-vo(t  signal  on  it  when  it 
is  set  to  the  2-mV  position. 
Play  it  smart  and  keep  that 
switch  set  to  the  highest 
voltage  position  if  you 
don't  know  your  input  volt- 
age. And,  better  yet,  use  a 
XI 0  probe.  The  vertical  gain 
vernier  pot  is  always  left  in 
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the  CAL  position,  of  course. 
The  only  exception  to  this  is 
when  you  want  to  look  at 
the  top  of  a  waveform  just 
slightly  larger  than  the 
screen  and  don't  want  to 
change  the  attenuator  posi- 
tion. Turning  the  knob  re- 
duces the  gain  and  allows 
you  to  see  all  of  the  wave- 
form. 

This  knob  also  is  useful 
when  setting  your  scope  up 
for  Lissajous  figures  and 
X/Y  measurements,  where 
you  are  comparing  two 
signals  and  want  them  to 
be  the  same  size.  The  ver- 
tical centering  control  is 
used  to  position  the  trace 
and  waveform  at  a  con- 
venient place  on  the 
screen.  This  is  done,  of 
course,  so  that  the  wave- 
form can  be  positioned  on 
the  graticule  (illuminated 
crosshair  on  screen]  for 
measurement. 

If  your  scope  is  left  on 
unattended  for  long  times, 
it  is  wise  either  to  turn  the 


centering  control  so  the 
trace  is  off  the  screen  or  to 
turn  the  intensity  control 
down  to  extinguish  the 
screen.  This  will  save  you 
from  burning  a  hole  or 
creating  a  dim  spot  in  the 
CRT.  CRTs  are  expensive, 
so  always  take  a  moment 
to  move  or  dim  the  trace 
before  leaving  the  scope 
unattended. 

The  next  important  con- 
trols are  the  horizontal 
sweep  controls.  These  in- 
clude the  sweep  time 
switch,  sweep  time  vernier, 
and  the  triggering  controls. 
The  sweep  time  switch  is 
the  most  often  used  of  the 
group,  and  its  function  is  to 
set  the  sweep  speed,  or  the 
rate  at  which  the  spot 
moves  across  the  screen- 
Typically,  this  switch  is 
calibrated  in  a  1-2-5  se- 
quence like  most  vertical 
attenuators,  and  the 
numbers  correspond  to  val- 
ues like  1  ms,  2  ms,  5  ms, 
and  so  on.  Note  that  these 


values  are  always  in  time* 
per-divjsion  on  your  scope. 
If  you  set  the  switch  to  10 
ms  and  you  have  10  divi- 
sions, your  total  sweep  time 
is  100  ms.  This  is  important 
when  estimating  frequency 
of  a  signal  off  your  scope. 

The  sweep  time  vernier  is 
a  pot,  and  its  function  is  to 
change  the  calibration.  Like 
the  vertical  vernier,  it  al- 
lows fine  tuning  of  the 
sweep,  and,  also  like  the 
vertical  vernier,  the  sweep 
time  vernier  normally  stays 
in  the  CAL  position. 

The  trigger  controls  con- 
sist of   the   slope   switch, 

trigger  level,  and  auto/ 
manual  trigger  switch. 
These  controls  get  almost 
as  much  use  as  the  sweep 
time  switch,  so  you  should 
be  familiar  with  them.  The 
slope  switch  selects  the 
point  at  which  the  sweep 
starts  on  your  input  signal. 
Remember  that  in  a  scope 
with  triggered  sweep,  the 
signal  starts  the  sweep  run- 
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ning,  and  the  sweep  is  not 
adjusted  to  it  as  in  those 
old-fashioned  asynchro- 
nous scopes.  The  switch 
tells  the  sweep  to  trigger 
either  when  the  signal  goes 
positive  or  negative  and  is 
nothing  nnore  than  a  coarse 
setting. 

The  trigger  level  is  a  fine- 
tune  adjustment,  and  it 
allows  you  to  move  the 
trigger  point  up  or  down 
the  positive  or  negative 
part  of  the  waveform  (set 
by  the  slope  switch). 

The  auto/manual  switch 
on  your  scope  may  have 
several  names,  but  regard- 
less of  what  it  is  called,  it 
serves  one  purpose  and 
that  is  to  select  normal  trig- 
gered sweep  or  a  free-run 
mode.  The  free-run  mode  is 
the  triggered  sweep  cir- 
cuitry continuously  being 
triggered  by  an  internal 
signal  source.  This  ensures 
having  a  trace  on  the 
screen  at  all  times,  even  in 
the   absence   of   an   input 


signal.  When  a  signal  is 
connected  to  the  scope,  it 
locks  onto  the  signal,  trig- 
gering properly.  This  free- 
run  mode  is  valuable  for 
when  you  are  looking  at  a 
dc  signal  or  a  steep-sided 
ac  signal  that  may  not  trig- 
ger the  scope  properly  in 
the  manual-trigger  mode. 

Setting  the  horizontal 
sweep  controls  is  easy.  If 
you  turn  on  the  scope  and 
can't  find  the  trace,  simply 
set  the  auto/manual  switch 
to  auto  to  bring  on  the 
sweep  and  adjust  the 
centering  controls.  On  the 
more  expensive  scopes, 
there  is  a  switch  marked 
Beamfinder  to  minimize 
knob-tweaking.  You  simply 
press  the  button  and  a 
large  spot  appears  show- 
ing you  where  the  trace 
should  be.  If  it's  not  where 
you  want  it,  you  adjust  the 
centering  controls  to  put  it 
where  you  want  and  adjust 
the  sweep  controls  to  get  a 
trace. 
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When  setting  the  sweep 
controls,  the  sweep  vernier 
always  stays  in  the  CAL 
position,  and  the  sweep 
time  switch  is  adjusted  for 
two  or  more  cycles  on  the 
screen.  If  you  have  no  idea 
of  what  the  signal  will  look 
like,  always  start  the  sweep 
time  switch  on  its  lowest 
position  (slowest  sweep)  so 
that  you  don't  nniss  any- 
thing. This  is  fine  for  look- 
ing at  dc  levels,  too.  The 
100  ms/div  position  is  about 
right  for  most  purposes. 
You  probably  will  spend  a 
lot  of  time  fiddling  with  the 
triggering  controls,  as  their 
positions  may  vary  with  the 
size  of  your  signal  and  its 
shape.  Even  the  most  ex- 
pensive scopes  are  very 
''tweaky"  in  this  respect, 
and  some  require  a  lot  of 
adjustment  for  a  stable 
trace. 

The  slope  switch  is  ad- 
justed for  either  a  positive 
or  negative  going  display. 
Note  that  you  don't  have 
much  choice  if  your  signal 
is  a  logic  level,  swinging 
from  ground  to  plus  5 
volts! 

The  auto/manual  switch 
is  settosuityou  — or;  if  you 
can't  trigger  on  your  input 
signal,  try  auto.  Then,  the 
trigger  level  control  is  ad- 
justed for  a  stable  trace.  If 
you  have  trouble  locking  in 
the  signal,  a  good  rule  of 
thumb  is  to  check  the  slope 
switch,  then  switch  to  the 
auto  sweep  (auto/manual 
switch),  and  adjust  the  trig- 
ger level.  This  should  do  it. 
If  you  are  looking  at  many 
signals  at  once,  like  a  line 
of  TV  composite  video,  for 
example,  remember  that 
you  will  be  able  to  lock  in 
only  the  vertical  or  horizon- 
tal sync  pulses,  and  not  the 
video  or  all  signals  at  once. 
The  fact  that  a  triggered 
scope  can  lock  only  one  sig- 
nal at  a  time  is  overlooked 
at  times! 

The  remaining  scope 
controls  are  few  and  easy 
to  adjust.  The  intensity 
control  is  adjusted  to  show 
the   trace    in    normal    am- 


bient light.  Excessive 
brightness  usually  broad- 
ens the  trace,  making  iden- 
tification of  narrow  pulses 
difficult,  so  use  minimum 
brightness.  If  necessary, 
move  the  scope  away  from 
bright  overhead  lights,  or 
cut  a  lightshield  for  the 
CRT  to  screen  out  glare. 

The  focus  control  is  ad- 
justed for  the  sharpest 
trace,  or  course,  but  you 
can  sometimes  expose  a 
narrow  pulse  in  a  signal  by 
defocusing  slightly-  try  it! 
That  takes  care  of  the 
scope  panel  controls. 

Your  scope  has  many  im- 
portant physical  features 
of  which  you  may  not  be 
aware.  First,  most  low-cost 
scopes  are  very  sensitive  to 
magnetic  fields.  The  most 
sensitive  areas  are  the  face 
of  the  CRT  and  the  back  of 
the  scope.  If  you  get  too 
close  to  a  magnetic  field, 
you  will  bend  the  trace, 
and  that  can  goof  up  your 
readings.  Keep  away  from 
large  power  transformers, 
for  example.  Also,  high- 
performance  scopes  gener- 
ate quite  a  bit  of  heat,  so 
for  longer  life  allow  plenty 
of  ventilation.  That  means 
you  should  never  stack 
equipment  next  to  and  over 
your  scope  if  it  generates  a 
lot  of  heat.  Finally,  you 
should  know  that  scopes 
are  very  sensitive  to  drops. 
If  you  drop  it,  or  if  it  falls 
off  a  bench,  you  probably 
will  damage  something  (not 
the  CRT,  one  hopes).  At  the 
least,  the  calibration  may 
have  changed,  so  always 
check  after  a  drop.  It  is  wise 
to  open  the  case  and  visual- 
ly check  the  chassis  for  any- 
thing  that  has  broken  loose. 
Then,  resolve  to  put  it  in  a 
more  secure  place  next 
time! 

Let's  hope  this  article 
enables  you  to  get  a  little 
more  out  of  your  scope.  It's 
tough  to  cover  a  subject 
like  this  in  such  a  short  arti- 
cle, but  high  spots  have 
been  discussed  and  pitfalls 
exposed,  and  that  should 
help.B 
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Do  not  be  fooled  by  the  low  prices,  these  brand 
new  lab  quality  frequency  counters  have  fmportant 
advantages  over  instruments  costing  much  more. 
The  models  7010  and  8010  are  not  old  counters  repack- 
aged but  100%  new  designs  using  the  latest  LSI 
state-of-the-art  circuitry.  With  only  4  IC's,  our  new  7010 
offers  a  host  of  features  including  10  Hz  to  600  MHz 
operation,  9  digit  display.  3  gate  times  and  more. 
This  outperforms  units  using  10-15  ICs  at  several 
times  the  size  and  power  consumption.  The  older 
designs  using  many  more  parts  increase  the  possibtity 
of  failure  and  complexity  of  troubleshooting,  look 
cfosely  at  our  impressive  specifications  and  note  you 
can  buy  these  lab  quality  counters  for  similar  or  less 
money  than  hobby  quality  units  with  TV  xtal 
t^me  bases  and  plastic  cases! 

Both  the  new  7010  and  8010  have  new  amplifier 
circuits  with  amazingly  flat  frequency  response  and 
improved  dynamic  range,  Sansitivity  is  excellent 
and  charted  betow  for  all  frequencies  covered  by  the 
instruments. 

Both  counters  use  a  modern,  no  warm  up,  10  MHz 
TCXO  [temperature  compensated  xtal  oscillator] 
time  base  with  external  clock  capability  -  no  economical 
3,579545  MHz  TV  xtal. 


Quality  metal  cases  with  machine  screws  and  heavy 
guage  black  anodized  aluminum  provide  RF  shield- 
ing Jight  weight   and  are  rugged  and  attractive  -  not 
economical  plastic. 

For  improved  resolution  there  are  3  gate  times 
on  the  7010  and  8  gate  times  on  the  801 0  with  rapid 
display  update.  For  example,  the  10  second  gate  time  on 
either  model  will  update  the  continuous  display  every 
10.2  seconds*  Some  competitive  counters  offering  a 
10  second  gate  time  may  require  20  seconds 
between  display  updates. 

The  701 0  and  8010  carry  a  100%  parts  and 
labor  guarantee  tor  a  full  year.  No  "limited*  guarantee 
here!  Fast  service  when  you  need  it  too,  90% 
of  ail  serviced  instruments  are  on  the  way  back  to 
the  user  within  two  business  days. 

We  have  earned  a  reputation  for  state-of-the-art 
designs,  quality  products,  fast  service  and  honest 
advertising.  All  of  our  products  are  manufactured  and 
shipped  from  our  modern  13,000  square  foot  facility  in 
Ft.  Lauderdale,  Florida. 

When  quality  counts.,. count  on  Optoelectronics* 
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■eom  $13  I  3  GHj  Coanxor  -  0  t  PPM  TCXO  $495  00 


OPTIONS 

*Nr-Cad-aOl   Ni-Cad  Battery  Pack  ft 
chaiglng  cfrcuUry 
Insl^lts  inside  ttntt 

#CC-80  Caify  Case.  Padded  Black  Vinyl 


$39  00 
S     995 


ACCESSORIES 

JlTA'lOO     Terescop€  Ant  with 

Righl  Angfe  BNC       S  995 

■P*10C       Probe,  Sfl  o-hm.  ix     Si  3,95 

HP*  101       Pto*>e.  Lo-Pass. 

Audio  Usage  $1$.95 

iP-!02        PFOt».  Hi-Z. 

Gptref^l  Purpose         ST6,95 


$1§.95 


ST6,95 


masMi  dwQfr] 


VOA 


ORDER  FACTORY  DIRECT   •    CALL  TOLL  FREE 

Qptoelectronics    inc 

5821  N.E.  14th  Avenue,  Fort  Lauderdale,  Rorida  33334 


1  -800-327-591 2 

FROM  FLORIDA    (305)771-2051/2 


TERMS:  Orders  to  U.S.  and  Canada,  add  5%  lor  shipping,  hamffrng  and  insurance  to  a  maximum  of  StO.OO.  Air  otfief  orders  sdd  10""-. 

COD.  collection  (»•  11,00,  Orders  under  $15.00  add  extra  S1.O0  handling   Hegular  checks  mtist  clear  before  order  is  shipped    Florida  residents  add  A%  safes  tax, 


FCC 


^Raprinied  from  the   Federal  Register. 


47CFRPart97 

[Docket  Nol  1W52;  FC€  Tt^TSe) 

l^ovldfno  for  th«  Amateuf-SateHtle 

Service 

AOEHCY;  Federal  Commtmications 

CoDunisaioiL 

AcnoM:  Notice  of  Propoaed  Rulemaking. 


The  CammlaHion  ordtiM  a 
Notice  of  PjTJpdsed  Rulemaking  to  revLae 
Part  97  of  the  CominiBsion'i  mlea  and 
regulations.  U 19  evident  that  the 
amateur  pateltite  aervfce  ha  a  brcome  an 
imporUnt  facet  of  amateur  radio,  thuflp  it 
\b  now  timB  to  develop  rules  far  the 
service.  Hence,  a  atatement  of  tbe 
amateur  sat  el  lite  service  reqtiiferoenLB  in 
ihe  hiUs  would  give  notice  to  die 
amaleur  community  on  procedures  to 
Tollaw  when  engaging  in  amateur 
satellite  service  operations. 
PATES:  Commenta  must  be  received  on 
or  before  February  5, 19B(J  and  repljf 
comments  must  be  recelveci  on  or  before 
March  6, 1960. 
FQR  FURTHEH  INFORIMATiaN  COtTTACT: 

Roy  C  Ho  wet  I,  Federal  Communications 
Commission,  Private  Radio  Bureau, 
Peraonal  Radio  Branch  (203)  2S4-68M 

ftD[)RE$S£S:  Federal  Communications 
CommiBsion.  2025  M  Street  NW. 
Waahin^ton^  D.C, 

Adupted:  Novemlier  2D.  1979, 
Reltiased:  December  4,  W7^, 

In  the  matter  of  amendment  of  Part  9? 
of  the  Commiseion'a  Kules  to  provide  for 
Amateur-Satellite  Service.  Docket  No. 
I&a52.  See  AJbo  3fl  FR  1643,  January  IL 
1974. 

Background 

1.  On  February  14,  1973,  die 
Commiaaion  adopted  amendments  to 
Part  ^  of  the  CoEumiaaioo'a  ntlea  in 
Docket  No.  10547.  The«e  amendmenti 
incorporated  into  the  rules  the  Amateur^ 
Satellite  Service  [AMSS]  as  established 
by  the  World  Adminiatrative  Radio 
Conference  for  Space 
Telecommunication  a  in  Genevarl^Tl. 
Certain  frequencies  already  al located  to 
the  Amateur  Radio  S<,'rvitie  were  also 
aU  oca  ted  to  AMSS.  Furthermore.  AMSS 
frequency  banda  4;}5-43S  MHz  ariG  alw 
shared  with  the  Government 
Radiolocation  Service  on  a  secondary 
baaia. 

2.  On  October  25. 1973,  the 
Commiaaion  adopted  a  Notice  of  inquiry 
hi  Docket  No.  19tB52  which  waa 
pubhahcd  in  the  Federal  Register  on 
November  6. 1973.  3a  FR  30566  (1973).  In 
Our  Notice  of  Inquiry,  we  indicated  the 
desire  t&  receive  comments  bom 
interested  parties  conceimngt  The 
Blnictures  of  the  new  Amateur-SateiUte 
Service:  the  technical  standards 
licensees  in  the  Service  should  have  h> 
meet;  and.  the  qualifications  Licenaeea 
should  po^seM, 

3.  The  Commission  received 
approximalely  fifteen  comments  in 
response  to  the  October  25, 1973  Notice 
of  Inquiry.  AI]  comments  received  have 
been  caje^illy  analyzed  by  the 
Commisiiion's  staff  and  we  «re  now 
prepared  to  issue  forrnal  propoaala  In 
this  proceeding, 

4.  Prior  to  WARG^T,  five  amateur 
space  stations  licensed  by  the  FCC  were 
placed  in  operation.  Since  WARC-ST, 
three  more  apace  station  a  licensed  by 
the  FCC  became  operational.  These 
stations  were  operated  pursuant  to 
w^iiver  of  the  Commission's  rules  for 
amateur  radio  stations  [Part  97).  It  is 
evident  that  AMSS  haa  become  an 
important  facet  of  Amateur  Redin;  thui^ 
it  ia  now  time  to  develop  rules  for  the 
service.  Hence,  a  alatement  of  the  AMSS 
requirementa  in  the  Rules  would  give 
notice  to  the  amatner  community  on 


procedures  to  Follow  when  engaging  in 
AMSS  operations-  Therefore,  the 
Commission  coyjd  discontinue  its 
present  ay  stem  of  granting  waivers  on 
an  individual  basis.  Consequently,  the 
end  result  would  be  uniform  regulationB 
of  AMSS  opi^rations. 

International  Regulationa 

5.  As  a  result  of  WARCr-ST,  a  new 
paragraph  was  added  to  Article  41 
Amateur  Stations,  of  the  Radio 
Regulations  of  the  International 
Telecommunication  Union  (mi]  (see. 
15eA  5pa2  fi  5.  and  the  Appendix  to  this 
Notice).  This  paragraph  requires  space 
stations  in  AMSS  to  be  fitted  with 
devices  for  controlling  emissions  in  the 
event  harmful  interference  is  reported. 
Furthermore,  it  requires  FCC  to  inform 
die  Intematiooal  Frequency  Registration 
Board  [LF,R,B,]  of  all  space  stations  to 
be  authorized  m  AMSS.  Additional^ 
Article  7  of  die  ITU  provides  that  "space 
stations  shall  be  Blled  with  devices  to 
ensure  immediate  cessation  of  tiie^ 
radio  emissions  by  telecommand* 
whenever  such  cess&tion  is  required 
under  the  provisions  of  these 
regulations"  [see  470  Spa2  |  24). 

6.  Elsewhere  in  the  Radio  Regulations 
of  the  TTU.  defmitiona  of  terms  related 
to  space  slalioQ  operations  were  added* 
as  were  the  requirements  for  advance 
publication  coordinatiDn  «nd 
noti^cation. 

ETcpeiianoa  m  LicenjiBg  Spacs  Btatiotu 

7.  F.C^C.  experience  hi  licensing  space 
stations  has  brought  Commission 
attention  to  various  problems 
encountered  when  attempting  to  operate 
a  space  station  purauaitt  to  rules 
enacted  to  regulate  other  types  of 
amateur  radio  stations,  via  Part  97. 
These  are: 

(A)  1 9779  Control  operator  r^qvireweniw 
and  %  97.88  Operation  of  a  statioi}  by  remote 
coiittaL  These  ruiea  require  a  central 
operiitur  Id  b&  «t  mn  autkdtis^  ooatral  point 
whenever  the  atHtion  is  in  upefatifUi.  For  ktw 
earth  orbit  sateLUtei,  Lhe  at^Liou  it  no  I  in 
view  of  ftny  tdecdmicuiad  iitAtion  lot 
extended  periodu.  Therefore,  no  single 
control  operalor,  ox  any  reason  able  number 
of  contml  operator^,  cauld  possibly  he  at  bU 
tiineia  at  a  cqntrol  point(a),  able  to  qxjminand 
the  €pq«  tt^tion.  0S  r^q)F«d  by  the  general 
nilfl*. 

(B)  %  §7,64  Station  identiff'aation.  Tiih  rule 
rti<ji>ir»  eveiry  amjit^ur  irftdio  to  tran«mit  iti 
assigned  call  letters.  None  of  the  ftmateiiT 
aeteHites  authorised  by  the  F.CC.  huve  had 
this  cepebillty.  Furthemiors.  based  on  the 
F.C.C/s  oxperience  in  this  area,  (he  nature  of 
apace  operation  wauld  aeetn  to  make  such  a 
require  men  I  memiin^les^&L 

To  date,  F.C.C  licensed  amaleur  specfi 
atatiooa  have  &imp!y  identified  themselves 
with  ttiQ  leUere  "Fil"  in  Morse  Code 
telegraph.  Except  for  the  first  few  emeleur 
Balelllte^a.  even  this  identification  probably, 
aervea  no  useful  purpose., 

Another  area  of  concern  regerding  station 
Identification  is  telecommand  operation,  To 
maintain  the  Integrity  of  the  tdecommand 
capability.  knowEedge  of  the  location  and 
identity  of  such  atationa  must  he  limit«d  lo 
only  those  person b  engaging  in  controlling  the 
spaoe  station.  Otherwise,  informs tion  on 
controlling  the  ap^^e  station  could  fall  into 
ttip  hfinda  oF  persnna  whn  could  ui^e  it  to 
effect  improper  operation  of  ttie  station, 
possibly  resulting  In  interference  to  other 
tervicea  or  damage  to  the  station. 

For  this  real  on,  lelecommanci  stat1<^na  are 
not  required  to  identify  with  F.C.C,  asat^ed 
call  signs.  Their  transmissions  are  brieT  [time 
required  to  tran&inil  a  call  ai^  could  exceed 
the  time  required  to  transmit  a  series  of 
commands],  and  their  transmisaions  are 
directed  skyward  making  the  causing  of 
Interference  unlikety, 

(C)  t  fl7.as  Repealer  operation  and  \  97.126 
Retmnamfttifjg  radw  signaU.  The  only 
annat^uj  radio  station  permit  led  to 
automatically  retranamlt  ihe  radio  ai^ah  of 
other  amatetu  radio  fttAtiona  are  etationn  in 
repeater  operaticn  ot  auxiliary  tiperation. 
Thie  capability  l«  one  of  the  principal 


feature!  of  amateur  sstellitea.  so  provision 
has  to  be'  made  to  permit  it. 

(D)  i  0(7.91  One-way  cotnrnvnicatlonr  This 
rule  listf  the  typ^a  oF  one-way  tianoTni scions 
pemulted  in  amateur  radio  whith  are  not 
conaidered  bToadcaatlng  (amateur  radio 
atatlona  may  nol  broedcaat).  One-way  space- 
to-earth  telemetry  tranemiBsions  from  a  space 
siadon,  and  on«-way  earth-to-sp^ce 
telecommand  tranamisAlflna  to  a  apace 
atatlon  are  not  covered  by  this  rule. 

IE)  5  97,117  Codes  and  ciphers  prahibit&i. 
This  rule  prohibita  the  uae  of  codes  and 
ciphers  in  the  Araatenr  radio  aervice,  where 
the  intent  is  to  obicuie  the  meaning. 
Telemetry  tranemjasions  muat  use  codes  lo 
llransfer  data,  as  do  telecommand 
trananuj&ionS'  While  lelemetry  codes  are 
only  to  facilitate  comraunicaUDCU, 
telecommand  codes  must  also  ob&ctife  the 
meaning  of  the  message  for  the  B^me  rc;asona 
diiuutised  Lmder  I  W^M  Ststion  id«atification. 

The  Comments 

B*  Generally,  very  few  comments 
expressed  oppo Billon  to  the 
establishment  of  an  Amateur-SateUite 
Service-  Only  one  comment  expressed 
total  opposition  to  the  establishment  of 
an  AiualeuT-SateDite  Service/  and,  the 
rati  on  ale  for  this  opposition  was  the 
following:  "Whenever  rules  are  issued 
governing  a  rapidly  growing  field, 
progress  in  that  Held  inevitably  slows  or 
slops  completely."  Hence,  according  to 
the  cne  negative  comment  any 
regulationa  for  AMSS  would  hinder 
technological  growth  m  this  area.  The 
Rules  proposed  hei^in  are 
fundomenlally  the  same  set  of  rules 
AMSS  has  been  operating  under^  We  are 
proposing  to  move  from  a  procedure 
based  on  a  series  of  waivera,  to  one 
which  is  premised  on  rule  a  developed 
via  the  rule  making  process. 

9*  One  comment  suggested  that 
amateur  communication  achieved  by 
reflection  from  the  moon,  should  not  be 
governed  by  the  rules  adopted  for 
AMSS.'  Such  communication,  it  is. 
claimed,  does  not  represent  a  aignifLcant 
source  of  interference  to  other  radio 
services,  and  is  better  regulated  by  the 
existing  rules  govemiag  the  Amateur 
Radio  Service-  Article  1  of  the  Radio 
Regulations  of  the  FTU  defines  AMSS  ag 
"a  radiocommuni cation  service  uaing 
space  stations  on  earth  aatellitea  for  the 
same  purposes  as  those  of  the  amateur 
service"  [see.  34  AT  A.  Spa2).  This 
definition  ia  used  for  the  purpose  of 
AMSS  in  the  proposed  rules.  Therefore^ 
communications  conducted  by  passive 
rejection  of  signals  off  the  moon  would 
DOl  constitute  operation  in  AMSS. 

The  Proposal 

10.  The  Commission  proposes  to  add  a 
new  Subpart  K  Amateur-SQteUite 
Service^  to  Part  97  of  the  rules.  The  rules 
for  the  Amateur  Radio  Service  would 
apply  except  In  those  instances 
Hpedfically  covered  by  the  proposed 
Subpart.  Generally,  all  amateur  stations 
and  amateur  radio  operators  would  be 
authorized  to  operate  in  the  Amaleui' 
Satellite  Service  to  the  extent  of  the 
privileges  authorized  by  their  amateur 
radio  licenses,  without  any  additional 
authorisation  by  the  Commission.  Space 
operation  would  be  limited  to  holders  of 
the  Amaleur  Extra  Class  operator 
license.  Examination  material  related  to 
the  Amateur-Satellite  Service  is 
incorporated  only  in  Examination 
Element  4fB),  a  requirement  for  the 
Amateur  Extra  Class  license, 

11.  Any  amateur  radio  station  hcensed 
by  the  Commission^  having  a  control 
operator  holding  an  operator  license 
with  the  neceaaary  frequency  privileges, 
could  be  designated  by  the  apace  station 
licensee  to  conduct  telecommand 
operations.  Certain  privileges  not 
afforded  other  amateur  stations  would 
be  pennltted  authorized  telecommand 
operations  for  the  above-discussed 
reasons.  FurtheTtnote,  the  licensee  of  the 
space  station  could  authorize  amateur 


^This  cuirurne^rit  wna  Hied  by  Amuteur  rgditi 
opcrBtor  Mark  ZimmemiBa. 

*Th3s  cqtnmeni  wp(  Filed  by  amateiir  mdla 
pperaLdr  K.  D.  TenUreIti, 


radio  stations  in  other  countries  to 
conduct  telecommand  operations, 
subject  to  the  regulations  of  the 
licensing  authority  in  the  other  country, 
In  regard  to  Space  stations  licensed  by 
the  Commission^  however,  there  vifOuld 
have  to  exist  the  capability  to  effect  an 
immediate,  permanent  cessation  of 
emissions  from  the  space  stations  via 
teiecommanded  operations  conducted 
by  one  or  more  stations  licensed  by  the 
Commission. 

12,  We  are  proposing  to  exempt  both 
space  stations  and  telecommand 
stations  from  the  station  identification 
requirement  for  the  reasons  given  in 
paragraph  7,  above.  Article  19  §  2  of  the 
Radio  Regulations  of  Ih^  ITU  provides: 

•^A  station  shall  be  inientifiad  by  a  call  sign 
or  other  recognized  means  of  idenliricalion, 
Such  recognized  means  of  Identification  m.&y 
be  one  or  more  of  the  following  necesBary  for 
complete  IdenEificaLiotL  name  of  itatiOHr 
location  of  station,  operating  agency,  official 
registration  mark,  flight  identification 
number^  Selective  call  number  or  signal, 
selective  call  identification  number  or  signal, 
chej:acteri&tLC  sigrLai,  characterLsUc  of 
emission  or  other  clearly  distinguishing 
features  readily  recognized  intflmotionally." 

Instead  of  transmitting  their  call  sign, 
information  of  the  type  specified  by 
Article  19  §  2  would  be  filed  with  the 
F.C rC.  by  the  station  licensee. 

13h  In  addition  to  Article  41  (see 
paragraph  5.  above).  Article  7  provides 
that  "apace  stations  shell  be  fitted  with 
devices  to  ensure  immediate  cessation 
of  their  radio  emissions  by 
telecommand,  whenever  such  cessation 
Is  required  under  the  provisions  of  these 
Regulations"  tsee  470V  Spa2,  5  Z4).  All 
of  the  frequency  bands  aUocated  to 
AMSS  are  shared  with  the  Amateur 
radio  service.  Furthermore,  AMSS 
frequency  band  43&-43fi  MH^  is  also 
shared  with  the  Government 
radiolocation  service.  We  are  proposing 
to  incorporate  these  requirementa  into 
the  Rules. 

14.  Article  9AS  2  (see,  639AA,  Spa2j  of 
the  Radio  Regulations  of  the 
International  Telecommunication  Union 
(ITU)  sets  out  the  procedure  for  the 
Advance  Publication  of  mformation  on 
planned  Satellite  Systems.  The 
procedure  is  the  following: 

''An  adjninistration  [or  ons  acting  on  behalf 
of  a  group  of  named  administrations  1  which 
intends  to  establish  a  satelliie  system  ahalK 
prior  to  the  co-ordination  procedure  in 
accordance  with  No.  fl39AJ  where  applicable, 
eend  lo  the  fntemalional  Frequency 
Registration  Board  not  ea.r|ier  than  five  years 
belore-  the  dele  of  bringing  into  service  each 
aateUite  network  of  the  planned  system,  the 
information  Usted  in  Appendix  IB/' 

Article  9A,  |  Z,  No^  e39AJ  provides  the 
following: 


"Before  an  edmtnistration  notlBes  to  the 
Board  or  brings  into  use  any  frequency 
assignment  to  a  space  atation  on  a 
geostationary  »at«Hite  or  to  sn  earth  station 
that  is  to  commimicate  with  a  ^pate  station 
on  a  geostationary  satellite,  it  ihall  effect  co- 
ordination  of  the  a^signmenl  with  any  other 
administration  whaae  assignment  in  the  aame 
band  for  a  apace  elation  on  a  geoataUonary 
satellite  or  for  &ti  earth  station  that 
Communlcatos  with  a  space  itation  on  a 
geostationary  sateliite  or  for  an  earth  station 
that  communicates  vrilh  a  space:  station  on  a 
gsostationary  satollite  is  recorded  in  the 
Meater  Register,  or  has  been  co-oidinated  nr 
ifi  being  co-ordinated  under  the  pro  visions  of 
this  paragraph.  'Tor  this  purpose,  tht 
Administratioin  requestiiig  co-ordination  shall 
send  to  any  other  such  Adnunistretion  the 
information  listed  in  Appendix  A," 

We  are  proposing  thai  Lnformationa! 
filings  be  at:  two  yeais^  and  three 
months  (the  three  months  are  to  allow 
for  process ingj;  npdates  one  year,  and 
tiiree  months.  Further,  we  anticipate  the 
fjat  filing  period  could  be  waived  where 
justified.  However,  amateur  satelhtes 
placed  into  orbit  prior  to  receiving 
international  sanction  may  be  required 
to  diacontiniie  operation  in  favor  of  a 
prior  request  or  to  avoid  interference  to 
other  radio  aervicesi. 
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15.  We  9«ek  comment  en  the  propoaa) 
and  on  the  dealrabiJity  of  the 
tnformatian  requirement,  particuiarly  in 
terms  of  clarity  of  the  questional 
tnatructlDna.  and  fonnaL  The 
[nfonnatioQ  requirements  included 
herein  are  aubject  of  General 
Accounting  OfRce  clearance, 

CommenU  SoOedtad 

16.  The  ppecilic  amendments  we  are 
proposing  are  ^el  forth  in  the  Appendix, 
Authority  for  iasuanca  of  this  Notice  is 
contained  in  Sectiona  4(i)  and  3a3[r)  of 
the  CommunicaUons  Act  of  1934.  aa 
amended  47  U.S.C  154  (ij  and  3tXJ(r). 
Pui'auant  to  procedure  a  set  out  in  §1.415 
of  the  niles  and  regulationa.  47  CFB 
1.415,  interested  persona  may  file 
comments  on  or  before  February  5, 1900. 
and  reply  commenta  on  or  before  March 
6,  1980.  AH  relevant  and  timely 
comme'nt^  will  be  considered  by  the 
Commission  before  final  action  is  taken 
in  this  proceediug.  In  reaching  its 
decision,  the  Commission  may  take  into 
consideration  information  and  ideas  not 
contained  in  the  camments  provided 
that  such  information  or  a  writing 
indicating  the  nature  and  source  of  such 
information:  is  placed  in  the  public  file, 
and  proYided  that  the  fact  of  the 
Commission's  reliance  on  auch 
information  ia  noted  in  the  Report  and 
Order, 

17-  In  accordance  with  the  provisions 
of  1 1.419  of  the  rulea  and  regulations,  47 
CFR  1  419,  formal  participants  shall  file 
an  original  and  5  copies  of  their 
coaunents  and  other  materials. 
Parti  dp  ants  wishing  each  Commlaaioner 
to  have  a  personal  copy  of  their 
comments  should  file  an  original  and  11 
copies,  Members  of  the  general  public 
who  wish  to  exprees  their  interest  by 
participating  informally  may  do  so  by 
submitting  one  copy.  All  comments  are 
given  the  same  Gonalderationn  regardleas 
of  the  number  of  copiea  submit  led.  All 
documents  will  be  available  for  public 
irtspection  during  regular  business  hours 
in  the  Commisaion's  Public  Reference 
Room  at  its  headquarters  in 
Washington.  DC. 

1&,  For  further  information  concerning 
this  rule  making,  contact  Roy  C  HowelL 
Rules  Division,  Private  Radio  Bureau^ 
Federal  Communications  CommiaBion» 
Washington,  DC  20554,  f203]  254-6884. 

Federal  ComratuucationB  Cdtnmlflsion, 
WLUiftm  |.  Tricarico. 

Appendix 

Part  97  of  Chapter  !  of  Title  47  of  the 
Code  of  Federal  Reguletions  ia  proposed 
to  be  amended  as  follows: 

ge7.3    rAmended] 

1.  In  I  07,  3h  paragraphs  (i)  and  (k)  are 
deleted  and  designated  (Reaerved). 

2.  A  new  Subpart  H  is  added^  as 
Follows: 

Subpart  H^Amateur^Sateillte  Servlca 

Deoeral 

Sec, 

97.401  Purpoaq. 

07.403  Definitlgns. 

97.405  Aijplicability  of  tuIbb. 

&7.407  Eligibility  for  space  opera tions. 

97.4CQ  El  igi  bi  M  ty  for  earth  opera  llona. 

97.411  Ell^bility  for  telecominand 

opera  tion, 

SI7.413  Space  operation  requirements. 

Techoical  Rectuirentenls 
97.41  S    Frequencies  available. 

Special  PnivtdtDflj 

W-417  Space  operation. 

07.41  B  Tt?lemBtry. 

97.421  Teiecomjnami  operation. 

97.423  [htemational  advance  publication. 

97.425  Ijilemational  coordination. 

B?  427  Notjfi  ca  Li  on  req  uired 

Authority  I  S(?ca.  4(i]  and  303(r)  of  the 
Communtcatians  Act  of  1934.  as  smended^  47 
US^C. iS4(iJ  and m3[t-}. 

Subpart  H^Amateuf-Satelllts  S«rvrco 

General 

$  97.401    l*iirpoi««. 


The  Amateur-satellite  Service  la  a 
radio  communication  service  ustn^ 
filationa  on  earth  satellites  for  the  same 
purposes  aa  those  of  the  Amateur  Radio 
Service. 

f  97.403    [>«ftnmon», 

(al  Space  operation.  Space-to-eartb 
amateur  radio  communication  from  a 
station  which  is  beyond,  is  intended  to 
go  beyond,  or  has  been  beyond  the 
major  portion  of  the  earth's  atmoapbere, 

[bl  Earth  operaiion.  Earth- to- space-to- 
earth  amateur  radio  communication  by 
means  of  radio  aJgnals  automatically 
retransmitted  by  stations  in  apace 
operation. 

fc)  Telecommand  operation*  Earth-to- 
spece  amateur  radio  communications  to 
initiate,  modify,  or  terminate  functiona 
of  a  station  in  space  operation. 

(d)  Telemetry,  Space-to-earth 
tranamisi^ions,  by  a  station  in  apace 
operation,  of  results  of  meaaurements 
made  in  the  station.  Lncludln^  those 
relating  to  the  function  of  the  station. 

S  97,4DS    Applicability  af  rule*. 

In  all  caaes  not  specifically  covered 
by  the  provisions  of  this  Subpart 
stations  in  space  operation, 
telecommand  operation,  and  earth 
operation,  shall  be  governed  by  the 
provisions  of  the  rules  governing 
amateur  radio  stationa  and  operators 
(Subpart  A  through  E  of  this  part). 

$97,407    EllfllblHtv  for  ffMH^  op«r«ttoft. 
Amateur  radio  atationi  licensed  to 
Amateur  Extra  clasa  operators  are 
eligible  for  apace  operation. 

S  97.40«    Ellg^tiJIitY  for  eartti  ofMration. 

Any  amateur  radio  station  Is  eligibla 
for  earth  operation^  subject  to  the 
privileges  of  the  operator's  class  of 
License. 

§97.411    EBglttJIlty  for  totecomfnaiKl 
operation. 

Any  amateur  radio  station  designated 
by  the  linenaee  of  a  station  in  space 
operation  ia  eligible  to^onduct 
telecommand  operation  with  that  station 
in  space  operation. 

f  97.413    Spac«  op«r»Uon  nqulranwnt*. 

An  amateur  radio  station  may  be  in 
space  operation  wheret 

(a]  The  station  has  not  b«en  ordered 
by  the  Commission  to  cease  radio 
transmissions. 

[bl  The  station  Is  capable  of  effecting 
a  cessation  of  radio  transmissions  by 
commands  transmitted  by  BtBtion[s)  in 
telecommand  operation  whenever  such 
cessation  is  ordered  by  the  Commission, 

[c]  There  are  in  place,  sufficient 
amateur  radio  stations  licensed  by  the 
Commission  capable  of  telecommand 
operation  to  effect  cessation  of  space 
opeTation»  whenever  such  is  ordered  by 
the  Commission, 

(dj  The  notifications  required  by 
I  97.423  [b]  k  {d\  are  on  file  widi  the 
Commission* 

Technical  ReqiUrements 

§  97.415    Frequemrlea  avaltat^le. 

The  following  frequency  bands  are 
available  for  space  operation,  earth 
operaUon»  and  telecommand  operation. 

Fcwquaocy  Banda 

kHz 

^OOKTIOO 
14000-14250 

21.00-2145 
28,00-^.70 
144-146 
435-^38(1) 

GHz 
24-^25.05 

Stations  operating  in  ihe  Amateur- 
satellite  Service  ahaLll  not  cause  harti^ul 
interference  to  other  etationa  between 
435  and  ^^^  MH2 

Special  ProvisLom 

1 97.417    SpftC*  operation. 


{a)  Stations  in  apace  operation  «re 
exempt  from  the  station  identification 
requirementB  of  fc  97.87  on  each 
frequency  band  when  in  use. 

{b]  Stations  in  space  operation  may 
automatically  retransmit  (he  radio 
signals  of  other  stations  m  earth 
operation,  and  space  operation. 

9  97.419    t«i««Hiliir. 

(a)  Tekmetry  transmission  by  stations 
in  apace  operation  may  consist  of 
specially  coded  mersages  intended  tQ 
facilitate  communicationa* 

(b]  Telemetry  trans mi53ioni<  hy 
stations  in  apace  operation  are 
peimis&able  one-way  communicationa. 

§  97.4S1    T«teeommand  operatfan, 

[a]  Stations  in  telecommand  operation 
may  transmit  special  codes  intended  to 
obscure  the  meaning  of  command 
message*  lo  the  statiaii  in  space 
operation. 

[b]  Stations  fn  telecommand  operation 
ere  exempt  frotn  the  elation 
identification  require  ments  of  %  97  .B7. 

9  97.423    Intcmattonal  advanc* 
pubHcattOfU 

AH  stations  to  operate  on  eartb 
satellites  or  to  communicate  with 
stations  on  earth  salelUtes  are  subject  to 
the  international  advance  pubUcatioii 
procedure  for  the  purpose  of  informing 
foreign  adminiGtrattons,  in  advance,  of 
the  intended  operation.  The  proposed 
tf^chnical  parameters  of  planned  stations 
are  to  be  published  internationally 
{generally  from  2  to  5  years  prior  to  the 
commencement  of  apace  operutions). 
The  data  required  for  this  purpose  are 
set  forth  in- Appendix  IB  of  the 
international  Radio  Regulations. 

§  97.42S    mternitlonaJ  coord  inAtlon. 

Ali  stations  proposed  for  earth  and 
space  operations  and  which  utilize  an 
earth  satellite  in  a  geostationary  orbit 
are  required  to  be  prior  coordinated 
with  affected  foreign  administrations 
pursuant  to  the  provisions  of  Article  9A 
of  the  international  Radio  Regulations. 
For  this  purpose,  the  Commision  is 
obligated  to  collect  and  forward  the 
data  specified  in  Appendix  lA  of  the 
international  Radio  Regulations.  Mo 
coordination  is  required  for  operations 
utilizing  non-geostationary  orbits. 

S  97.427    Kotiflcaition  required. 

(a J  The  Ucensee  of  every  station  in 
space  operation  shall  give  wmtten 
noUrications  to  Ihe  Private  Kadio 
Bureau,  Federal  Communications 
Commission.  Washington.  DC.  20554* 

(b)  Pre- apace  operation  notification. 

(IJ  Three  Notifications  are  required 
prior  to  initiating  space  operation.  They 
are: 

fi)  First  Notification,  Required  no  less 
than  twenty-seven  months  prior  to 
initiating  space  operation. 

(iil  Second  Notificatioxi.  Required  no 
less  than  fifteen  months  prior  to 
initiating  space  operation. 

[iii)  Tiiird Notification,  Required  do 
less  than  three  months  prior  to  initiating 
space  operation* 

(2)  The  pre-space  operation 
notification  shall  consist  of: 

(i)  Space  operation  date,  A  statement 
of  the  expected  dale  space  operations 
will  be  initiate d»  and  a  prediction  of  the 
duration  of  the  operation, 

fli)  Identity  of  ^ateUite.  The  name 
which  the  satellite  will  be  known. 

[lit)  Service  area.  A  description  of  the 
geographic  area  on  the  Earth's  aurfaca 
which  is  capable  of  being  served  by  the 
station  in  space  operation*  Specify  for 
both  the  transmitting  and  receiving 
antennas  of  this  station. 

(Iv]  Orbitai  Parameters.  A  deacriptkm 
of  the  anticipated  orbital  parameters  as 
followsr 

Non-^eostatioiiory  soieiUte 

\1)  Angle  of  bidlnalHjn 

{1)  Fefiod 

f3j  Apogee  [kilometers} 


[4)  Perigee  (kilometera) 
{5)  Njumt»r  of  satellites  having  the  same 
Orbital  characteristics 

Geoatationary  soteliitu^ 

(1)  NominEil  geo|!raphicfll  Iqitgitude 

(2)  Longitudinal  tglerance 
[3J1  Inclinatlmt  tolerance 

(4J  G^DgrsphicaL  9Dn;gJtudes  msrking  th« 
extrenuMes  oT  the  QrhiitaJ  art:  ov^  vrhich  the 
dateJiite  is  visible  at  s  minimum  angk  of 
e  leva  don  of  10*  at  polnla  withirt  the 
associated  service  area^ 

(5]  Geographical  longitufieB  maridng  th« 
ex tremitteB  ui  the  orbital  arc  irithitl  which 
the  satellite  muBt  ha  locsled  tci  pnmde 
common)  cation  I  10  the  tpftcified  ien^ce  srta. 

(6)  Redxon  when  the  orbitai  at«  tif  15)  ii^ 
leaa  thEid  Lhat  of  {4} 

(5J  Technicai  Param&ters,  A 
description  of  the  proposed  technical 
parameters  for  the  station  in  space 
operation  and  all  other  statioiiA  to 
engage  in  satellite  conummicationsw 
however,  recognizing  that  a  wide  variety 
of  amateur  radio  stations  would  be 
transmitting  and  receiving  from  a  slstiofi 
on  an  earth  Aatellita^  only  the 
parametem  of  a  "tjrpical"  such  atatlon 
should  be  indicated.  The  description 
where  possible,  shall  indhidie  the 
following; 

[\)  CBrrier  fneqncfccy  ' 
{2)  N«t:ewaTy  bandwidth  ' 

(3)  CtaM  of  emissioii  ' 

(4)  Total  Peak  Powei » 

(5)  h4axtiimm  power  d^nmiiy  [watts/Hz) 

(6)  Anteuaa  cadiatiDD  paLtefD  ^ 

(7)  Antenna  gain  [main  beam)  * 

(8)  Antenna  pointing  acLiuracy 
[geostationary  aatelhtcfl  only  J  * 

t&I  Receiving  system  noite  tenipcrHtnfe  • 
[10]  Lowe&t  equivalent  tateltilt  lifJi:  miije 
temperature  ^ 

(c)  In-spoce  operation  ntftificatioa. 
Notification  Is  required  after  ip&ce 
nperation  bas  been  ioitialcd.  Tbe 
notification  shall  i^f>date  the  inftitniatiock 
contained  in  the  preHipaix  aper^tkn 
notification^  In-«pace  opezation 
notification  is  required  rm  laler  dian 
seven  days  fallowing  initiation  of  spaoe 
operation, 

(d)  PoBt^poce  operation  notificaiioiL 
Notification  oi  termination  of  space 
operation  ia  required  w>  later  than  thi«0 
months  after  termination  ia  complete.  If 
the  termination  is  ordered  by  the 
Commission,  ngtificatLon  is  required  do 
later  than  twenty-fcRn-  boura  after 
terminaticn  it  GOmfA/tis^ 

^  *  *  m  * 

3.  In  Appendix  Z  the  UDd#sign«ted 
paragraph  following  the  headnole  if 
revised,  and  a  new  paragraph  SECL  Oi» 
added  aa  foUowc 

Appeadbc  3 

Exlmcts  From  I^adia  ReguiaiionB  Annexed 
to  the IntemoUonul  Telecammunications 
Convention  [Geneva,  I959]t  as  revis^t^  by  the 
World  Administrative  Radh  Conference  for 
Space  TeiecoJniiitittJcotionSi,  Geneva,  1971. 
t  •  •  +         t 

Article  4l^Ainateui  Stations 

«         «         •         *         * 

Sec,  6,  Space  stationg  fc  the  Amateur- 
satellite  Servke  operating  in  hands  shared 
with  othor  sarvTsces  ahull  be  Fitted  with 
appropriate  devices  for  controlling  emissions 
in  the  event  that  harmful  Interference  ia 
reported  in  accordance  with  the  prpcEduie 
laid  down  in  Article  IS.  Admin  fa  I  ration  a 
authorizing  such  space  stations  shall  inform 
the  tntemational  Frequency  Registration 
Board  [LF,R,6.]  and  ahail  ensure  that 
sufficient  earth  command  stations  are 
established  before  laun{::h  to  guarantee  thai 
any  harmful  Inlerfe^rence  that  might  be 
reported  can  be  lermiiiated  by  the  authadz.in^ 
Aditdnifitration, 


'  Only  t1^#  ftatfa/tficf  rangv  In  whtch  Ae cmiXwt 
tiequencKft  wiil  W  k?i?attd  i>«ed  ba  i«balRBd  Um 
iitlemBtJxiDAl  lidvaaca  puUicAtkw  pwpiMe*  if 
carrier  frequenueB  have  aol  tieen  det^nnln^d^ 

*^fot  reqviiw^  for  iittenrattanal  advaaca 
pubiicaLlfeii  but  ilHKild  b«  bichidfd  il  lfci« 
infomuiticn  ^  ^mU^bl*. 

^Thesfr  antenna  ctaracteriatic*  ^aU  be  provided 
for  both  Irnnigmittinjit  ^^^  receivEng  aiiE^iuiAf. 

*Ftjf  a  fllation  ir  space  opeTBftoHi. 

•^The  noiiie  Cteimperatyf^  4t  t^a  fnput  of*  fypl^af 
omBtiiur  FadiQ  station  receiver  corresponding  ta  Ibe 
ndio  fr^uciicf  scAm  lumn*  wfakit  poAicu  tkm 
total  obG«n,'>»d  CDisa  al  (h*  autpvri  ol  the  nalrltte 
link  exicluiiiiig  nuiae  hum.  udi^jr  Dda-A&Aaciatad 
TiddiasyifRni. 
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6m  Fun  with  the  FT-625RD 

—  six  is  hot,  so  why  not? 


Glenn  W.  Malme  W60JF 
9337  Gotham  Sireet 
Downey  CA  90241 

Probablv  95%  of  the 
current  ham  popula- 
tion knows  that  six  meters 
is  one  of  their  bands,  and 
that's  about  all,  Others 
have  heard  about  TVl 
problems  — and  gave  up 
before  they  started.  Those 
days  are  now  gone,  for  the 
most  part 


After  Worfd  War  II,  six 
meters  became  my  first 
love.  It  all  started  when 
Pappv  Dow,  who  ran  a  sur- 
plus store  in  Pasadena, 
sold  a  group  of  us  the  Col- 
lins MBF.  The  name  Collins 
did  the  trick.  All  we  had  to 
do  was  move  that  ac/dc 
transceiver  to  the  six-meter 
band.  TV  was  just  starting 
out  here  on  the  coast. 
W6XAO  was  the  station 
call  for  Channel  Two.  To 
say  that  we  had  TVl  prob- 


The  Ybgsu  FT-625RD. 


lems  was  putting  it  mildly. 
I  recall  one  neighbor  walk- 
ing around  the  block  get- 
ting signatures  on  a  peti- 
tion to  have  me  forced  off 
the  air 

About  this  time  I  met 
Faust  Consett  Faust  had 
introduced  his  world- 
famous  two-meter  Com- 
municator. Why  not  one 
for  six  meters,  t  asked 
Faust?  Sure  enough,  his  lit- 
tle company  in  Burbank 
soon  gave  birth  to  the  six- 
meter  version. 

Six  meters  was  as  hot  as 
the  proverbial  two-dollar 
pistol  It  was  open  world- 
wide every  day  and  some- 
times late  into  the  night  1 
recall  putting  my  six-meter 
Conset  (one  T  for  the  pro- 
duct two  Is  for  Faust's 
name)  in  my  1953  Ply- 
mouth, connecting  the 
antenna  from  the  car's 
radio  to  the  rig,  calling  CQ, 
and  literally  working  the 
world.  Each  noon  I  had 
regular  skeds  on  my  way 
home  for  lunch  with  LU9MA 
in  Argentina.  He'd  give  me  40 
over  9  reports  for  my  little 
"4'WattSH3ut"  Conset  while 
mobiting  The  car  antenna 
pulled  out  to  55  inches, 
which  was  just  right 
for  six.   And,    in  just   one 


weekend  in  the  early  1950s, 
I  worked  all  48  states.  This 
was  before  Hawaii  and 
Alaska  joined  the  group. 

So  why  am  1  telling  you 
all  this?  Simply  because  it's 
about  to  happen  again.  Six 
meters  is  again  coming  into 
its  own  and  along  with  10 
meters  will  be  the  hottest 
of  the  ham  bands.  I  had 
been  reading  the  propaga- 
tion reports,  and  my  blood 
pressure  began  to  build  up. 
Could  it  really  be?  I  dusted 
off  my  Conset  Com  3, 
checked  it  over,  fired  up 
the  old  girl,  and  connected 
it  to  a  makeshift  CB  ground 
plane  which  I  had  hurriedly 
chopped  down  for  six  me- 
ters. The  old  Conset  tuned 
up  just  fine.  The  output 
was  about  4  Watts,  and  the 
swr  was  1.5:1  after  a  bit  of 
tinkering. 

The  band  was  dead,  not 
a  signal  to  be  heard.  So  I 
did  some  more  tinkering 
and  then  QRZed  the  band. 
Now  I  heard  a  carrier.  To 
make  my  story  short,  it  was 
a  Kn6, 

He  was  as  surprised  as  I 
was,  'i  think  everyone  Just 
sits  around  and  listens;  no 
one  ever  calls  CQ."  he 
observed.  He  flipped  his 
two-meter  rig  on  one  of  the 
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island  repeaters  and  roust- 
ed up  two  others  who 
quickly  fired  up  on  six. 
When  we  were  through,  I 
tuned  the  band  and  found 
several  sideband  stations 
down  around  50.1,  but  as 
the  old  Gonset  is  strictfy 
AM,  I  couldn't  do  much. 

So  that  started  me  look- 
ing about,  and  the  end 
result  is  that  I  now  have  a 
new  do-everything  Yaesu 
all-mode  FT-625RD  trans- 
ceiver on  my  operating 
desk.  This  beautiful  little  rig 
will  do  everything  but  make 
a  cup  of  coffee  The  FT- 
625RD  covers  50-54  MHz  in 
four  ooe-MHz  switch  posi- 
tions. Frequency  readout  is 
in  red-colored  LEDs.  The  rig 
offers  a  memory  system 
which  provides  for  storage 
and  recall  of  any  transmit, 
receive,  or  transceive  fre- 
quency.  A  600  cycle  CW 
filter  is  available  for  CW  op- 
erators. 

Built  into  every  FT- 
625RD  is  an  rf  speech  pro- 


cessor, a  noise  blanker 
which  just  can't  be  beat, 
VOX,  semj-break-in  CW 
with  sidetone,  and  offset 
tuning  (clarifier)  for  both 
receive  and  transceive  fre- 
quencies It  has  a  novel 
automatic  mike  gain  con- 
trol [AMCC)  which  acts  as  a 
microphone  squelch  to 
minimize  transmission  of 
random  noises  in  the  oper- 
atrng  room. 

Hey,  I  forgot  to  tell  you 
appliance  operators  that 
once  you  peak  the  receive 
signal  on  a  nn u I ti purpose 
S-meter  (one  knob  does  it), 
you  are  all  set  to  trans- 
mit—no tuning,  dipping, 
and  loading!  And.  there's  a 
knob  which  varies  the  out- 
put anywhere  from  one  to 
25  Watts. 

For  FM  enthusiasts,  the 
FT~625RD  includes  a  plus 
or  minus  1-MHz  repeater 
split  plus  an  auxiliary  split 
for  use  with  a  crystal.  Tone 
burst  and  a  discriminator 
center  meter  are  included 
for  maximum  versatility^ 


For  you  guys  who  want 
to  lift  the  hood  and  see 
what  the  motor  looks  like, 
you're  in  for  a  pleasant  sur- 
prise. Completely  solid 
state,  ali  circuits  are  on 
plug-in  computer-type  cir- 
cuit boards.  Rear  panel 
connections  are  for  relay 
control,  ALC  input,  PTT 
(for  foot-switch  control  if 
you  wish),  CW  jack,  and 
connection  for  an  external 
speaker  if  you  so  choose. 

The  front  panel  has 
every  conceivable  goody 
you  can  ask  for.  The  mode 
switch  provides  LSB,  USB, 
FM,  AM,  and  CW.  While 
the  rig  is  vfo  controlled, 
there  is  provision  for  5  crys- 
tal positions  and  any  split 
up  to  4  MHz  is  possible 
with  optional  crystal. 

And,  like  all  Yaesu  prod- 
ucts, the  transceiver  will  ac- 
commodate  any  50-to-60- 
cycle  line  voltage,  thanks  to 
a  tapped  power  trans- 
former, from  100  volts 
to  234  volts.  The  FT-625RD 
transformer    in    the    US 


models  is  set  for  117  V  ac. 
And.  if  you  want  to  run  the 
rig  mobile,  a  second  power 
cord  is  provided  for  12  V  dc. 
It  takes  700  milliamps  on 
receive  and  7  Amps  on 
transmit.  On  AM,  you1f  get 
8  Watts  of  rf  output,  and, 
as  I  said,  up  to  a  comfort- 
able 25  Watts  on  other 
modes.  All  you  need  to  get 
on  the  air  is  an  antenna.  All 
power  cords,  PTT  mike, 
and  built-in  speaker  are 
furnished. 

I  just  signed  with 
WB6WOX,  WB6JBC  and 
WB6DLR.  each  of  whom 
praised  the  transceiver's 
performance  at  the  receive 
end  After  we  signed,  I  tried 
to  call  WB6DLR  back,  only 
to  be  told  that  he  was  on 
his  way  to  "the  local  candy 
store"  —  no  doubt  to  get  his 
FT-625RD. 

Six  meters  will  be  a  new 
frontier  for  most  of  the 
hams  today  So,  why  not 
join  the  gang  and,  as  the 
band  gets  better  each  day, 
work  the  world?  B 
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Albert  and  his  Theories 

a  layman's  look  at  Einstein 


"/  do  not  know  how  I 
may  appear  to  the  world; 
but  to  myself  i  seem  to 

have  been  only  tike  a  boy 
ptaying  on  the  seashore, 
and  diverting  myself  in  now 
and  then  finding  a  smooth- 
er pebble  or  a  prettier  shell 
than  ordinary,  v^hile  the 
great  ocean  of  truth  lay  all 
undiscovered  before  me/' 
-^  Isaac  Newton 

'In  the  light  of  knowl- 
edge attained,  the  happy 
achievement  seems  almost 
a  matter  of  course,  and  any 
intelligent  student  can 
grasp  it  without  too  much 
trouble.  But  the  years  of 
anxious  searching  in  the 
dark,  with  their  intense 
ionging,  their  alternations 
of  confidence  and  exhaus- 
tion, and  the  final  emer- 
gence into  the  light  — only 
those  who  have  themselves 
experienced  it  can  under- 
stand that/'— Albert  Ein- 
stein 

You  might  as  well 
discard  the  belief  that 
relativity  theory  is  too 
complex  for  mortal  man  or 
woman  to  comprehend,  be- 


cause you  will  have  a  good 
understanding  of  its 
physical  and  philosophical 
implications  in  a  few  more 
pages  — perhaps  in  spite  of 
yourself.  You  may  then  join 
in  some  speculations 
about  those  matters  which 
lie  beyond  the  theory, 
areas  about  which  little  is 
known  for  sure.  If  you  are 
clever  enough,  you  may 
someday  make  a  funda- 
mental contribution  to  that 
frontier  of  knowledge,  as 
Einstein  did  in  his  own 
time.  He,  after  all,  was  mor- 
tal,  rumors  to  the  contrary 
notwithstanding. 

Some  History 

Someone  once  defined 
science  as  not  so  much 
knowing,  but  knowing  that 

we  know,  in  the  sense  of 
testing  each  theory  ex- 
haustively and  inventing 
hypotheses  to  tear  down 
existing  beliefs.  It  is  hoped 
that  by  straining  ideas  this 
way,  only  those  unshak- 
able ones  will  survive  and 
win  general  acceptance.  It 
doesn't  always  work  that 
way.   Sometimes   the   the- 


ories include  hidden 
assumptions  that  are  them- 
selves not  subjected  to 
test,  assumptions  so  intrin- 
sic in  our  thinking  that  we 
don't  realize  that  they  can 
be  questioned. 

While  all  his  friends 
were  out  getting  the 
plague,  Isaac  Newton  was 
hiding  in  his  mother's 
house  in  Woolsthorpe. 
England.  He  had  some 
prisms  to  play  with,  among 
other  things  He  was  very 
clever,  and  experimented 
at  length  with  the  prisms, 
until  he  was  sure  that  the 
prevail ing  theories  of  light 
were  wrong  He  had  few 
hidden  assumptions,  which 
was  very  helpful.  The 
young  are  like  that. 

It  was  then  thought  that 
colors  appeared  from 
prisms  because  thin  glass 
passed  only  red,  and  hence 
through  the  colors  to  the 
thickest  part  of  the  prism, 
passing  violet  Newton  dis- 
proved this  in  a  simple 
way:  He  divided  a  beam  of 
sunlight  into  its  compo- 
nent colors  with  one  prism, 
and  then  placed  a  second 


prism  in  the  colors  which 

resulted.  He  saw  that  there 
were  no  further  changes  in 
the  colors,  which  would 
have  been  required  by  the 
prevailing  theory.  He  fool- 
ishly printed  this  proof, 
which,  among  other  things, 
made  all  the  existing  phys- 
icists look  silly  for  having 
swallowed  the  old  belief 
without  test.  One  of  them, 
Robert  Hooke,  literally 
argued  with  him  until  he 
(Hooke)  was  dead.  The  old 
are  like  that. 

The  important  thing  to 
come  out  of  Newton's 
work  With  light,  however, 
was  the  idea  that  it  con- 
sisted of  waves,  not  par- 
ticles. (It  may  turn  out  that 
neither  is  true,  but  that's 
another  story)  This  had  im- 
portant consequences,  for 
a  particle  can  just  fly 
along,  but  a  wave  must 
have  a  medium  through 
which  it  passes.  When  you 
watch  spreading  ripples  on 
a  pool  of  water,  you  aren't 
watching  a  physical  thing, 
after  all  — you  are  watch* 
ing  energy  transfer  itself 
through  the  water  accord- 
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ing  to  some  rules  having  to 
do  with,  for  example,  the 
water's  density  and  the 
gravitational  force  acting 
on  the  water.  The  water 
must  be  there  for  the  rip- 
ples, and  air  is  needed  for 
sound  waves,  and  so  forth. 

As  a  result  of  Newton's 
finding,  therefore,  it  was 
seen  that  some  kind  of 
medium  must  permeate  all 
of  space,  to  carry  the 
waves  of  starlight  to  us.  It 
was  named  ether,  and  with- 
in a  short  time  everybody 
called  it  The  Ether 
(doubtless,  named  by  the 
same  guy  who  called  flux- 
ions 'The  Calculus'l  as  if 
it  was  a  sure  thing  and 
nobody  would  call  it 
wrong.  Lots  of  experiments 
seemed  to  confirm  its  ex- 
istence, and  after  a  while 
people  got  tired  of  talking 
about  it.  It  became  a  hid- 
den  assumption.  So  every- 
body was  happy  and  went 
home.  Very  human.  Don't 
forget:  Scientists  are 
human. 

But  a  man  named  Max- 
well rocked  the  boat  in  the 
late  1800s,  He  didn't  mean 
to:  In  fact  his  theories 
about  electromagnetism 
included  the  ether  assump- 
tion. He  t^Jst  thought  it 
woufd  be  fascinating  to 
measure  the  Earth's  speed 
through  the  ether.  He  saw 
that  this  could  be  done  by 
measuring  the  speed  of 
light  in  different  directions, 
for,  by  so  doing,  one  could 
find  the  direction  and 
speed  through  the  ether 

An  American,  Albert  Mi- 
chel son,  saw  a  way  for  this 
to  be  done  with  sufficient 
sensitivity  to  detect  the 
motion,  using  two  beams 
of  light,  one  moving  out 
and  back  in  the  presumed 
direction  of  travel,  one 
moving  perpendicular  to 
this  direction.  These  two 
beams  could  be  combined 
after  their  trips,  and  com- 
pared. By  measuring  the 
two  beams,  it  was  possible 
to  get  around  thp  problem 
of  actually  measuring  the 
speed  of  light  directly;  one 


measures  instead  the  dif- 
ference in  travel  time  for 
the  beams,  using,  in  other 
words,  one  beam  to  test 
the  other. 

This  can  be  done  in  the 
following  way:  If  one  drops 
two  stones  in  a  pond,  the 
waves  will  meet  in  the 
center  and  create  an  in- 
teresting pattern  of  bumps, 
elongated  areas,  and  quiet 
areas.  The  quiet  areas  are 
those  places  where  the  two 
waves  oppose  exactly, 
peak  to  trough.  This  is 
called  interference,  and  it 
works  for  all  waves. 

When  two  light  waves 
(of  a  single  color}  are  made 
to  meet  in  this  way,  the 
areas  of  opposition  are 
dark.  This  results  in  a  pat- 
tern of  light  and  dark  bars, 
each  dark  bar  indicating  an 
interval  of  distance  nearly 
as  small  as  that  of  light 
waves  themselves.  This 
makes  the  method  very 
sensitive,  sensitive  enough 
to  measure  the  difference 
between  the  two  beams  in 
their  journeys. 

The  difference  Michel- 
son  intended  to  measure 
was  to  be  the  result  of  the 
different  travel  time  taken 
by  a  beam  of  light  moving 
along  the  direction  of 
travel  versus  one  moving 
across  the  path.  (See  Fig.  1 J 
At  first  glance,  it  would 
seem  that  a  beam  moving 
out  and  back  would  be 
slowed  down  on  the  out- 
ward trip,  then  speeded  up 
equally  as  it  came  back, 
pushed  forward  by  the 
ether.  But  it  turns  out  that 
the  outward  trip  takes 
longer,  because  it  is  slower, 
and  this  results  in  a  mea- 
surable difference  when 
compared  with  the  cross- 
wise beam.  If  such  a  dif- 
ference existed,  this  device 
would  detect  it.  Michelson 
intended  to  rotate  the  en- 
tire apparatus,  so  that  the 
out-and-back  and  the 
crosswise  beams  would 
trade  places,  and  look  at 
the  interference  pattern  to 
see  if  it  changed  ap- 
pearance- 


Poor  Mr.  Michelson!  He 
was  so  upset.  No  matter 
how  he  turned  his  ap- 
paratus, there  was  no 
change  in  the  appearance 
of  the  light  and  dark  bars. 
As  if  there  were  no  ether! 
But,  of  course,  there  had  to 
be- 

He  repeated  his  experi- 
ment with  better  equip- 
ment, in  collaboration  with 
Edward  Morley.  [Scientists 
always  gang  up  when  they 
get  nervous;  very  human.) 
This  was  a  beautiful  piece 
of  equipment,  a  huge  slab 
of  marble  (to  minimize  the 
effect  of  vibration  on  the 
interference  pattern), 
floating  in  a  pool  of  mer- 
cury (to  facilitate  turning). 
All  this  served  to  reinforce 
the  original  conclusion:  no 
difference. 

Michelson  considered 
the  experiment  a  failure, 
but  some  saw  the  other, 
more  frightening  possibili- 
ty, that  of  no  ether.  Im- 
mediately, however,  it  was 
decided  to  try  to  save  the 
ether  (a  term  actually  used 
at  this  time)  by  developing 
an  explanation  for  Michel- 
son's  null  result.  Perhaps 
the  ether  is  dragged  along 
by  the  Earth,  like  a  sheath, 
so   that  experiments   con- 
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ducted  at  the  surface 
would  not  reveal  the  mo- 
tion? Experiments  ruled 
this  out.  Maybe  the  Earth 
doesn't  move?  Such  was 
the  state  of  panic. 

George  FitzCerald  pro- 
posed a  really  strange  ex- 
planation: Everything  gets 
shorter  in  its  direction  of 
travel  through  the  ether, 
using  the  following  for- 
mula:  U  =  W  1 -(V^/C^ 
where  C  Is  the  velocity  of 
light,  V  is  the  speed  of  trav- 
el in  compatible  units,  L  is 
the  original  length  (at  rest) 
and  L'  is  the  length  that 
comes  about  by  moving  at 
velocity  V.  This  would  ex- 
plain the  null  result  of 
Michel  son's  experiment: 
Evefything  gets  a  little 
shorter,  just  compensating 
for  the  expected  difference 
in  travel  time  of  the  tight 
beam ! 

Hendrik  Lorentz  later  ex- 
panded on  this  idea  (thus 
perhaps  saving  FitzCerald 
from  the  nuthouse),  in- 
cluding an  even  stranger 
correction  for  a  problem 
he  foresaw:  No  test  at  that 
time  could  distinguish  be- 
tween the  forward-moving 
travel-time  problem,  and 
the  smaller  crosswise  prob- 
lem,   which    also    would 
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DIRECTtON    OF   TRAVEL 
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Fig.  7,  The  Michetson-Morley  Interferometer.  The  travel 
time  for  forward  case  (mirror  1):  t' =  t/[1  —  (V/C)^];  for 
perpendicular  case  (mirror  2):  t"=t\/  1/[1 —(V/CPl  where 
t  — travel  time  ''at  rest/'  t'  =  travel  time  when  apparatus  is 
at  velocity  V  through  '"ether  wind/"  and  C  =  speed  of  light 
in  compatible  units. 
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Fig.  2, 

have  to  be  explained  even- 
tually. The  crosswise  prob- 
lem is  illustrated  in  Fig.  2. 

A  beam  leaves  mirror  1 , 
and  travels  to  mirror  2, 
then  back  again.  An  ob- 
server who  is  ''not  moving" 
relative  to  the  experiment 
sees  it  as  drawn.  Instead  of 
the  distance  being  straight 
between  the  two  mirrors, 
the  beam  must  move  at  an 
angle,  and,  more  impor- 
tantly, move  over  a  greater 
distance,  than  if  the  system 
were  ''at  rest/'  For  some  in- 
volved reasons,  the  shrink- 
age used  in  the  forward 
direction  cannot  be  invoked 
here.  So  what's  left?  What 
else  can  we  bend,  in  order 
to  save  the  ether?  Tinie, 
said  Lorentz;  time  is  all  we 
have  left.  If  the  beam 
moves  over  a  greater 
distance,  and  takes  no 
longer,  which  was  shown  in 
the  Michelson-Morley  ex- 
periment, then  time  itself 
must  change  nature  at  the 
velocity  of  travel  to  com- 
pensate. He  invoked  the 
same  formula  used  for 
lengths,  this  time  dividing 
instead  of  multiplying,  so 
that  time  was  dilated  as 
lengths  were  shortened. 

These  ideas  were  met 
with  wonder,  but  the  alter- 
native was  to  abandon  the 
concept  of  an  ether,  which 
was  far  worse.  That  would 
have  meant  giving  up  the 
wave  theory  entirely,  leav- 
ing lenses  and  other  such 
commonplace  devices 
without  an  explanation. 
Light,  after  all,  had  been 
shown  to  faithfully  propa- 
gate at  a  specific  and  con- 
stant velocity.  Particles 
move  at  all  kinds  of 
speeds,  depending  on  their 


fig'  3^ 

nature    and    energy,    but 
light  was  constant. 

Nobody  wanted  to  give 
up  the  ether  — the  world 
would  have  become  a 
scary  place.  So  they  lis- 
tened nervously  as  Lorentz 
explained  about  the  effect 
of  traveling  at  the  speed  of 
light.  Lengths  in  the  direc- 
tion of  motion  would  shrink 
to  zero,  he  said,  and  time 
would  stand  still.  Lorentz 
was  a  physicist,  remember, 
not  a  diplomat. 

The  Special  Theory  of 
Relativity 

When  Albert  Einstein 
was  16,  he  asked  himself 
the  question,  what  would 
the  world  look  like  if  I  were 
traveling  on  a  beam  of 
light?  No  one  could  have 
helped  him  at  that  time, 
there  being  a  great  fuss 
about  the  threatened 
"loss''  of  the  ether,  and  a 
lot  of  new  theories  were 
trying  to  rescue  it,  some 
simple,  some  complex, 
none  subject  to  experi- 
ment. He  pondered  this 
idea  alone  in  Germany, 
and  later  in  Switzerland. 
(He  chose  Switzerland, 
when  he  was  permitted  to 
choose,  because  he  hated 
the  military  atmosphere  in 
Germany,  and  swore  him- 
self to  lifelong  pacifism; 
i$n't  fate  cruel?) 

He  worked  in  the  patent 
office  in  Bern  in  his  early 
twenties,  sometimes  sur- 
reptitiously working  on  his 
calculations,  quickly  hid- 
ing his  notes  whenever 
someone  approached.  His 
job  was  to  evaluate  pat- 
ents submitted  to  the  of- 
fice for  worth.  1  have  a 
copy  of  one  before  me  now 
that  he  may  have  had  occa- 
sion to  see.  It  is  an  im- 
proved popgun.  Isn't  that 
great?  "Hey,  Sam,  A I  Ein- 
stein over  at  the  patent  of- 


fice likes  your  popgun!" 

The  job  at  the  patent  of- 
fice followed  a  so-so  aca- 
demic career;  his  salary 
was  augmented  by  tutoring 
positions,  in  which  he 
taught  mathematics  and 
physics  to  private  in- 
dividuals for  small  fees- 
His  attempts  to  enter  the 
universities  as  a  teacher, 
hoping  eventually  to  be- 
come a  professor,  were  not 
successful.  The  pile  of 
notes  in  his  desk  grew  more 
voluminous  as  time  passed. 

In  1905  Einstein  submit- 
ted a  paper  to  a  famous 
German  journal  of  ex- 
perimental physics,  An- 
naten  Der  Physik.  The  title 
of  the  paper  was  "On  the 
Electrodynamics  of  Mov- 
ing Bodies."  The  contents 
of  this  paper  were  later  to 
become  known  as  the  the- 
ory of  special  relativity. 
Special  relativity  deals 
with  the  theory  that  uni- 
form (non-accelerated)  mO" 
tion  cannot  be  detected  in 
the  sense  of  being  com- 
pared with  some  universal 
frame  of  reference,  such  as 
an  ether.  In  this  theory, 
Einstein  explains  the  ap- 
parent failure  of  the 
Michelson-Morley  experi- 
ment (without  referring  to 
it  specifically)  and  gives 
the  Lorentz  contraction 
theory  a  new  interpreta- 
tion. Essentially,  he  kept  all 
of  Lorentz's  formulas,  but 
explained  them  differently. 

In  his  theory,  it  is 
postulated  that  there  is  no 
experiment  which  can  be 
conducted  inside  a  closed, 
uniformly  moving  vessel  to 
detect  motion.  Newton's 
theory  stated  that  no  me- 
chanical experiment  would 
reveal  any  motion  which 
might  exist;  Einstein's 
theory  extended  this  to  in- 
clude optical  or  other  ex- 
periments* 

Think  about  this  for  a 
minute.  If  no  optical  ex- 
periment can  reveal  the 
speed  of  travel  (inside  the 
closed  frame  of  reference), 
then  Michetson's  ether  ei- 
ther doesn't  exist,  or  is  of 


no  use  in  establishing 
speed.  This  means  that 
every  experiment  ever  con- 
ducted that  gave  a  speed 
for  light  referred  that 
speed  to  something  other 
than  the  ether,  or  the 
background  stars,  or  the 
sun's  environment  What, 
then? 

It  was  Einstein's  genius 
that  revealed  to  him  the 
hidden  assumption  of 
those  before  him:  that  the 
speed  of  light  existed  apart 
from  the  truly  basic  things 
that  make  up  the  universe 
of  the  senses,  space  in  three 
dimensions,  and  time. 
He  explained  that  the 
speed  of  light  is  as  basic  to 
the  structure  of  space  as 
up,  down,  or  sideways. 
And,  in  some  cases,  if  it 
came  to  a  necessary 
change  in  one  of  these,  the 
speed  of  light  would  bend 
the  others  to  fit  its  own 
constant  velocity.  It  was 
shown  to  be  as  fundamen- 
tal in  the  structure  of  spac^ 
as  any  of  these,  to  be,  in 
essence,  a  yardstick  of 
time,  although  that  specif- 
ic description  was  to  come 
later. 

Besides  expanding  on 
Newton's  mechanical  rela- 
tivity, therefore,  Einstein 
included  the  requirement 
that  the  speed  of  light  be 
constant,  regardless  of  the 
motion  of  its  source.  A 
spacecraft  traveling  at  half 
the  speed  of  light,  sending 
a  beam  of  light  out  in  the 
direction  of  travel,  would 
be  seen  by  another  space- 
craft (which  was  at  rest, 
relative  to  the  first)  to  be 
sending  a  beam  of  light  at 
the  normal  velocity.  But 
measurements  onboard 
the  first  would  reveal  that 
the  beam  is  traveling  at  the 
usual  velocity  of  light, 
which,  in  the  world  before 
Einstein,  would  have 
meant  a  speed  1  V7  times 
that  of  lightl 

One  may  ask,  which  is 
the  true  speed?  Which 
spacecraft  is  ''righf  ?  In  the 
world  of  Einstein,  there  are 
no  longer  absolute  answers 
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to  such  questions,  because 
time  and  space  are  them- 
selves no  longer  absolute. 

The  best  example  of  this 
uncertainty  is  a  thought  ex- 
periment used  by  Eifistein 
himself.  Consider  the 
following  and  see  Fig.  3: 
Two  observers  (Ol  and  02 
in  the  illustration)  are  pass- 
ing one  another.  One  is 
standing  on  the  embank- 
ment of  a  railroad  track, 
the  other  is  riding  in  the 
train.  At  the  instant  that 
the  two  observers  are 
across  from  one  another, 
two  lightning  bolts  strike 
equidistant  points  along 
the  railroad  track,  one  in 
front  of,  one  behind  the 
train.  The  observer  on  the 
embankment  sees  the  two 
flashes  as  simultaneous- 
The  moving  observer,  since 
he  is  moving  towards  one 
flash  and  away  from  the 
other,  sees  the  forward 
flash  first  The  observer  on 
the  embankment  concludes 
that  since  he  was  sta- 
tionary and  saw  the  two 
equidistant  flashes  simul- 
taneously, they  realty  were 
simultaneous.  The  observ- 
er on  the  train,  aware  of 
his  motion,  calculates  the 
difference  between  the  ar- 
rival times  of  the  flashes 
and  he,  too,  concludes  that 
they  were  simultaneous. 

This  alt  precedes  Ein- 
stein, of  course.  In  Ein- 
stein's relative  view  of 
these  events,  the  observer 
on  the  embankment  has 
just  as  much  right  to 
assume  that  he  is  the  one  in 
motion,  he  and  the  rest  of 
the  world,  backwards  in 
relation  to  the  train,  and 
that  the  observer  on  the 
train  is  stationary,  Now  the 
embankment  observer  con- 
cludes that  since  he  is  ac- 
tually moving  backwards 
toward  the  flash  behind  the 
train  and  he  saw  them  si- 
multaneously, the  forward 
flash  happened  first  and 
caught  up.  The  train 
observer,  using  the  same 
logic,  agrees,  since  he  is 
now  "at  rest"  and  saw  the 
forward  flash  first 


So  we  can  no  longer  say 
with  absolute  certainty 
whether  two  such  events 
are  simultaneous,  or  have 
any  other  order,  and  this 
uncertainty  increases  as 
the  distances  between 
events  increases.  Absolute 
determinism  of  the  old 
kind  remains  only  for 
events  which  have  no  spa- 
tial separation.  Two  col- 
liding ice  skaters  still  really 
collide  simultaneously. 

In  some  cases,  it  can  be 
said  that  event  B  followed 
event  A,  such  as  a  case 
where  a  radio  signal  (which 
travels  at  the  speed  of 
light)  arrives,  delivering  a 
message  to  turn  off  the 
bath  before  it  overflows. 
This  case  meets  the  re- 
quirement that  the  space- 
distance,  measured  as  an 
ordinary  distance,  is  less 
than  the  time-distance, 
measured  with  the  new 
yardstick  of  the  speed  of 
light.  This  has  important 
consequences  other  than 
baths,  for,  if  the  space- 
distance  is  greater  than  the 
time-distance,  event  B  can- 
not have  been  caused  by 
event  A  (the  sending  of  the 
signal),  because  no  signal 
or  material  particle  can 
move  with  a  velocity  great- 
er than  that  of  light.  Imag- 
ine a  sphere  of  causality, 
spreading  out  through 
space  at  the  speed  of  light, 
within  which  volume 
events  may  be  caused  by 
the  original  signal,  but  out- 
side which,  events  cannot. 

The  interesting  effects 
predicted  by  Lorentz  now 

are  part  of  the  geometry  of 
Einstein's  universe,  but  for 
quite  different  reasons 
than  originally  formulated. 
In  Lorentz's  view,  the 
shrinkage  in  the  direction 
of  travel  was  a  change  in 
an  object's  true  dimen- 
sions, due  to  the  pressure 
of  the  ether  wind.  In  Ein- 
stein's view,  whatever  di- 
mension is  taken  is  the  true 
dimension,  because  an  ob- 
ject's reality  is  defined  as 
much  by  velocity  as  by 
space    coordinates    and 


sizes.  The  time  dilation 
described  by  Lorentz  to 
save  the  ether  is  used  in  the 
same  proportion  to  de- 
scribe a  geometric  change 
in  space-time,  in  which 
time  and  space  are  on  an 
equal  footing,  and  in  ac- 
cord with  the  requirement 
that  the  speed  of  light  be 
the  same  for  all  observers 
in  all  states  of  motion. 

Consider  Fig.  4.  Here,  a 
rowboat  moves  across  a 
river,  seen  (A)  from  the 
frame  of  reference  of  the 
riverbank,  and  (B)  from  the 
frame  of  reference  of  the 
flowing  water.  Clearly,  an 
observer  on  the  bank  sees  a 
larger  distance  traveled 
than  the  observer  on  the 
boat  itself.  If  the  boat  were 
a  beam  of  light,  and  its 
transit  time  were  clocked 
both  by  a  waterborne  and 
beached  observer,  there 
would  be  two  different 
velocities  recorded  for 
light,  because  velocity  is 
distance  per  unit  of  time 
To  complicate  matters  un- 
necessarily, let  us  say  that 
there  is  a  helicopter  flying 
overhead  at  three  times  the 
stream  flow  rate.  This 
observer  would  see  the 
boat  moving  backwards  at 
twice  the  rate  seen  by  the 
bank  observer! 

One  might  generalize 
and  say  that  there  are  an  in- 
finite number  of  frames  of 
reference,  each  giving  a 
different  value  for  the 
speed  of  light. 

In  the  case  of  light 
beams,  however,  there  is 
no  ''water"  and  no  pre- 
ferred frame  of  reference. 
A  nosy  spacecraft  occu- 
pant, peeking  into  the  win- 
dow of  another  which  is 
moving  at  a  different  rate 
of  speed, 

—  might  watch  a  test  of 
the  speed  of  light, 

—  might  see  just  such  an 
elongated  light  path 
brought  about  by  the  dif- 
ference in  the  speeds  of  the 
two  craft, 

—  might  see  the  other's 
clock  timing  the  transit  of 
the  beam. 


—  and  might  smugly  note 
that,  as  far  as  he  is  con- 
cerned, the  beam  moved 
over  a  greater  distance  than 
the  other  crew  perceives.  He 
would  then  see  the  clock  irv 
side  the  other  spacecraft, 
and  notice  that  it  Is  slow. 
Not  just  off,  as  in  malad- 
justed, but  running  at  a  dif- 
ferent rate  entirely. 

To  make  matters  worse, 
the  other  astronaut  is 
holding  a  sign  up  to  him 
now,  in  the  porthole 
through  which  he  watched 
the  experiment,  It  reads: 
''Your  Clock  Is  Slow/' 

A  final,  and  important 
effect  of  the  special  theory 
is  the  one  having  to  do  with 
mass.  Let  us  say  that  one 
wants  to  measure  the  mass 
of  a  cannonball  inside  one 
of  our  disagreeing  space- 
craft On  Earth,  one  may 
simply  weigh  it,  but  in 
space  we  must  employ  a 
more  roundabout  method: 
We  measure  its  inertia,  its 
resistance  to  change.  After 
all,  Newton  and  Galileo 
showed  that  inertia  is  pro- 
portional to  mass.  So  we 
push  against  the  cannon- 
ball  with  a  measured  force, 
and  see  how  much  time  it 
takes  for  the  ball  to  get 
moving  at  a  specified  rate. 

From  the  standpoint  of 
our  own  clock,  the  mass  is 
the  same  as  On  Earth.  But 
our  friends  are  waving 
another  sign  from  the  other 
ship:  *your  Clock  Is  Slow 
And  That  Cannonball  Is 
Heavier  Than  You  Think," 
That  other  crew,  who  used 
their  own  clock  to  judge 
the  mass  of  the  ball,  found 
it  to  be  heavier  since  it 
took  more  time,  as  they 
perceived  it,  to  get  it  roll- 
ing. 

This  is  the  real  limitation 
to  an  approach  to  the 
speed  of  light:  The  mass  of 
the  craft  would  approach 
infinity,  requiring  infinite 
energy  to  make  the  final 
push  to  the  speed  at  which 
photons  move.  And  they 
seem  so  ordinary! 

This  mass  increase 
rounds  out  the  effects  of 
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the  special  theory:  Time 
dilates,  length  in  the  direc- 
tion of  travel  shortens, 
mass  increases;  all  as  seen 
by  a  relatively  stationary 
observer  and  all  in  ac- 
cord   with    the    quantity: 

(t  is  important  to  under- 
stand that  everything,  not 
just  clocks,  slows  down  on 
the  moving  frame  After  all, 
the  reason  clocks  slow 
down  is  because  the  paths 
by  which  atoms  communi- 
cate with  one  another  {at 
the  speed  of  light)  are 
lengthened  by  the  above 
formula,  and  all  the  mes- 
sages about  mechanical 
state  or  energy  level  there- 
fore  take  longer  to  deliver. 
In  a  balance-wheel  clock, 
for  example,  the  pressure 
of  the  spring  can  be  trans- 
mitted to  the  wheel  at  no 
greater  than  the  speed  of 
light,  and  the  path  of  travel 
is  now  longer,  The  present 
state  of  inertia  of  the  wheel 
itself  is  transmitted  back  at 
the  same  speed,  also  over  a 
greater  distance,  It  doesn't 
require  magic,  it  just  re- 
quired an  Einstein  to  think 
of  it  in  the  first  placel 

If  you  happen  to  have  a 
fantastic  sense  of  rhythm, 
you  still  won't  notice  the 
change  in  the  clock's  tick- 
ing, because  your  body  will 
slow  down  by  the  same 
amount.  You  will  age  less 
quickly  than  those  at  rest. 
Of  course,  if  you  took  out  a 
porthole,  you  will  see 
everything  happening  at  a 
faster  pace  than  usual,  and 
all  inside  the  craft  will 
seem  completely  normal, 

Einstein  kept  on  think* 
ing,  after  the  publication 
of  the  special  theory.  Three 
months  later,  he  published 
another  paper  in  which  he 
showed  that  if  a  body  gives 
off  energy,  it  loses  mass  by 
the  relation:  M'  =  E/C*,  m 
which  M'  is  the  "lost'' 
mass.  During  the  next  two 
years  he  realized  that  the 
reverse  must  also  hold: 
that  all  mass  has  energy, 
and,  finally,  that  they  are 
equivalent.    He   expressed 


their  equivalence  this  way: 
E  =  mc^ 

A  proof  of  this  equality 
was,  at  the  time,  difficult. 
Later  on,  it  became  easier. 

Learning  to  resist  the 
temptation  to  re-prove 
Einstein's  mass-energy 
equivalence  theory  in- 
volving large  groups  of 
civilians  has  become  the 
most  important  task  facing 
us. 

The  General  Theory 

The  special  theory  won 
Einstein  wide  recognition, 
although  some  physicists 
refused  to  accept  the 
ideas  — which  is  as  it 
should  be.  Many  changes 
came  about  for  him  as  a 
result,  but  he  was  busy 
wtth  a  new  problem  You 
will  remember  that  the 
special  theory  dealt  with 
the  equivalence  of  uni- 
formly moving  bodies, 
those  that  are  not  being 
accelerated,  Einstein 
wanted  to  prove  that  these, 
too,  were  equivalent,  and 
that  no  test  could  distin- 
guish between  them,  using 
the  same  rules  as  in  the 
case  of  uniform  motion. 

This  was  going  to  be 
tough.  After  all,  if  a 
rocket's  motors  are  push- 
ing the  rocket  forward,  it  is 
very  likely  that  the  oc- 
cupants will  be  pushed  into 

their  seats  as  a  result  of  the 
inertia  of  their  bodies,  and 
they  will  realize,  in  the 
absence  of  any  other  clues, 
that  they  are  being  accel- 
erated. 

True,  said  Einstein,  but 
can  they  distinguish  be- 
tween, say,  a  32-foot-per- 
second  acceleration  in  a 
spacecraft,  and  just  sitting 
on  the  ground?  He  began 
to  think  about  the  similari- 
ty of  gravitational  and  iner- 
tia I  effects. 

Galileo  had  shown  that 
the  force  of  inertia  is  pro- 
portional to  the  force  of 
gravity— that  is,  for  a  given 
mass,  the  force  of  gravity 
drawing  it  to  the  ground  rs 
in  proportion  to  the  inertial 
force   resisting   the  move- 


ment. Thus,  objects  of 
greatly  differing  masses,  ig- 
noring air  resistance,  fall  at 
the  same  rate.  Isn't  it 
strange,  thought  Einstein, 
that  these  forces  are  exact- 
ly proportional? 

In  1916,  after  11  years  of 
study,  he  published  the 
general  theory  of  relativity, 
so  named  because  all 
forms  of  motion,  not  just 
uniform,  are  shown  to  be 
equivalent  as  far  as  any 
test  or  special  effects  are 
concerned. 

To  accomplish  this,  it 
was  necessary  to  deal  with 
some  very  difficult  ques- 
tions. For  example:  In  an 
accelerating  spacecraft  an 
astronaut  is  being  pushed 
into  his  seat  by  inertia  If 
we  now  take  the  spacecraft 
as  the  frame  of  reference, 
and  assume  the  universe  to 
be  moving  backward  all 
around  it,  how  does  the  in- 
ertial force  arise  then? 

Einstein  explained  it  this 
way:  Inertial  forces  arise 
equally  between  any  two 
material  bodies  which  are 
accelerated  relative  to  one 
another.  Once  the  two 
bodies  are  in  unilurm  mo- 
tion, or  at  rest,  the  force 
disappears.  Try  to  change 
the  state  of  motion  be- 
tween them,  and  the  force 
appears  resisting  the  ac- 
celeration. Therefore,  he 
said,  inertia  comes  about 
as  an  interaction  between 
the  spaceship  and  all  the 
rest  of  the  matter  in  the 
universe,  and  one  might  as 
well  think  the  universe  is  in 
motion,  as  the  spacecraft— 
the  force  would  be  the 
same. 

As  for  the  relationship 
between  inertia  and  gravi- 
ty, Einstein  had  something 
wonderful  to  say  about  it, 
which  will  take  a  little  tell- 
ing. 

In  Fig.  5,  a  tight  beam  is 
shown  passing  from  one 
side  of  the  spacecraft  to 
the  other,  while  the  craft  is 
being  accelerated.  This 
makes  the  beam,  as  seen 
from  the  spacecraft  take 
the  path  shown. 


Does  this  remind  you  of 
something?  The  astro- 
nauts, measuring  the  time 
the  beam  takes,  will  find  a 
different  result  than  those 
not  accelerating,  and  this 
would  violate  the  constan- 
cy  of  the  speed  of  light. 
But  as  in  the  special  the- 
ory, because  of  the  curved 
path,  the  clocks  used  to 
measure  the  time  are 
stowed  down.  (The  formu- 
las are  more  involved  be- 
cause the  path  is  curved, 
but  time-dilation  is  the  re* 
suit  in  either  case.) 

Now  take  the  case  of  a 
laboratory  on  Earth,  being 
accelerated  by  gravity  at 
32  feet  per  second.  Ac- 
cording to  the  general 
theory,  there  is  nothing 
special  about  the  frame  of 
reference  of  the  lab  that 
can  distinguish  it  from  a 
spacecraft  being  acceler- 
ated by  the  same  amount 
Doesn't  that  mean  the 
clocks  will  be  slowed  down 
in  the  tab  on  Earth,  just  as 
in  the  spacecraft?  Yes,  says 
Einstein.  Time  passes  more 
slowly  in  a  gravitational 
field  than  out  in  space. 

And  it  happens  in  much 
the  same  way  as  in  the 
special  theory:  by  bending 
space  itself,  and  time,  so 
that  the  constancy  of  the 
speed  of  light  is  main- 
tained. 

Having  said  all  that,  we 
now  come  to  the  crowning 
achievement  of  the  general 
theory:  Gravity  and  inertia 
are  the  same  thing.  They're 
the  same  force!  Because  of 
the  change  of  geometry  of 
space  near  large  masses 
like  the  Earth,  objects 
move  towards  it,"thinking'' 
themselves  to  be  in  uni- 
form  motion  This  is  impor- 
tant: The  moon,  traveling 
in  its  orbit  "thinks''  that  it 
is  moving  in  a  straight  line, 
and  no  acceleration  is  re- 
quired to  make  tt  move  in  a 
circle,  or  ellipse,  How  can 
this  be? 

Try  this  thought  ex- 
periment. Two  observers 
are  on  the  moon,  one  on 
the   far  side,   one   on   the 
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near  side.  They  are  re- 
quired to  operate  little 
rocket  motors  so  that  both 
sides  of  the  moon  move 
forward  at  the  same  speed, 
so  that  it  moves  in  a 
Straight  line,  (They  ob- 
viously were  hired  by  New- 
tonj  Every  second,  each 
pulses  his  rocket  by  a 
measured  amount.  This 
would  seem  to  move  the 
moon  off  and  away  in  a 
straight  line  (in  the  absence 
of  gravity,  which  we 
haven't  yet  invoked). 

But  the  observer  on  the 
near  side  is  nearer  to  the 
Earth  than  the  other,  and, 
as  was  shown  above,  his 
clock  therefore  is  giving 
fewer  ticks.  His  rocket 
motor  is,  therefore,  oper- 
ated less  frequently,  and 
the  moon  moves  around 
arid  around  the  Earth,  and 
the  observers  are  mysti- 
fied, (The  actual  geometry 
is  more  complicated  than 
this,  involving  space  as 
well  as  time  changes.) 

Another  important  ef- 
fect of  this  equivalence  be- 
tween gravity  and  inertia  is 
that  a  gravitational  field 
will  bend  lightwaves!  Look 
again  at  the  diagram  of  the 
accelerated  craft  and  the 
curved  beam  of  light.  It 
was  shown  that  the  same 
effect  can  be  observed  on 
Earth,  therefore  a  beam  of 
light  that  passed  near  the 
surface  would  also  be 
curved,  and  take  off  in  a 
new  direction.  This  idea 
was  tested  in  a  very  dra- 
matic way  in  1919  by  the 
English  astronomer,  Ed- 
dington.  It  was  realized 
that  starlight  would  be 
deflected  a  measurable 
amount  when  it  passed 
close  to  the  sun.  This  effect 
might  be  perceptible  dur- 
ing an  eclipse  of  the  sun, 
after  which  comparisons 
might  be  made  of  the  stars' 
positions  without  the  ef- 
fect of  the  sun. 

Eddington  made  an  ex- 
pedition to  Brazil  to  photo- 
graph the  stars'  positions 
during  an  eclipse.  Einstein 
had  predicted  a  deflection 


of  U  seconds  of  arc.  New- 
tonian physics  also  predict- 
ed a  deflection,  but  one 
about  half  as  large  as  that 
suggested  by  Einstein.  No 
test  of  this  kind  had  ever 
been  conducted,  and  there 
were  at  least  three  possible 
outcomes:  Einstein's  value 
would  be  seen,  Newton's 
would  win  out,  or  there 
would  be  no  deflection  of 
the  starlight.  According  to 
a  story  of  the  time,  two 
astronomers  are  discussing 
these  possibilities.  "What 
if  there  turns  out  to  be  a 
deflection  twice  as  large  as 
Einstein  predicts?''  "That's 
simple/'  says  the  other. 
''Eddington  will  go  mad." 

Despite  some  bad 
weather,  some  photo- 
graphs were  taken  and 
compared  with  standard 
observatory  pictures  of 
that  part  of  the  sky,  and  the 
results  agreed  with  Ein- 
stein. 

It  was  chiefly  because  of 
the  result  of  this  experi- 
ment that  the  pub[ic  be- 
came aware  of  the  theory, 
and  Einstein  became  fa- 
mous. He  later  said  about 
it,  "Fate  has  punished  my 
hatred  for  authority  by 
making  me  an  authority/' 

Some  Consequences  and 
Speculations 

We  have  seen  that  iner- 
tia and  gravity  result  from 
the  interaction  of  matter, 
and  are  not  independent  of 
it.  It  therefore  is  possible 
that  the  force  of  inertia 
might  be  related  to  the 
total  amount  of  mass  in  the 
universe  and  its  distribu- 
tion through  space.  An 
Austrian  physicist,  Ernst 
Mach,  suggested  that  in  an 
empty  universe  there 
would  be  no  inertial  forces. 
One  could  shine  a  flash- 
light out  the  back  of  the 
Queen  Mary  and  it  would 
get  moving  in  a  hurry!  The 
only  moderating  influence 
in  this  case  would  be  the 
negligible  mass  of  the  ship 
itself.  In  practice,  in- 
vestigators have  used  this 
concept    [called    Mach's 
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Principle)  to  estimate  the 
total  mass  of  the  universe, 
assuming  that  local  forces 
are  the  result  of  this  in- 
teraction. 

Einstein  was  aware  of 
this  possibility,  and  saw 
that  his  universe  would 
tend  to  spread  outward  or 
fall  inward  rather  than  stay 
put,  because  any  tendency 
to  fall  inward,  for  example, 
would  increase  the  inertial, 
and  therefore  the  gravita- 
tional, forces  between  the 
galaxies,  thus  increasing 
the  speed  of  collapse.  His 
universe  was  like  a  coin 
balanced  on  edge.  He  in- 
troduced a  cosmological 
constant,  therefore,  the  ef- 
fect of  which  was  to  hold 
widely  separated  masses 
apart,  thus  balancing  the 
forces. 

In  the  19205,  Edwin  Hub- 
ble discovered  that  the 
universe  is  expanding,  and 
the  need  for  a  cosmologi- 
cal constant  went  away.  If 
the  universe  is  expanding, 
it  no  longer  must  maintain 
any  balance.  (Einstein 
hadn't  liked  the  cosmologi- 
cal constant,  anyway;  it 
was  inelegant.) 

Now,  if  the  universe  is 
expanding,  which  seems 
likely,  it  must  have  been  all 
together  at  once  sometime 
in  the  past,  and  started 
moving  apart.  George 
Camow,  a  Russian-born 
physicist,  proposed  what  is 
now  known  as  the  big  bang 
theory,  in  which  the  pres- 
ent state  of  the  universe 
was  initiated  by  a  tremen- 
dous explosion,  throwing 
energy  and  matter  all  over. 
Wow,  said  just  about 
everybody.  And  various  ex- 
perimental evidence  has 
supported  the  theory.  Dis- 
tant galaxies  are  receding 
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Fig,  4. 


Fig.  5. 

from  us  in  proportion  to 
their  distance,  the  farthest 
ones  moving  the  fastest. 
Gamow  predicted  that 
there  would  be  a  small 
thermal  residue  of  the  orig- 
inal big  bang,  sort  of  a 
cloud  of  thermal  energy  all 
over  the  universe.  He 
guessed  that  it  would  be  at 
about  5  degrees  kelvin,  and 
recent  tests  using  airborne 
microwave  detectors  are  in 
good  agreement  with  this 
prediction:  about  2.7  de- 
grees Kelvin. 

One  of  the  possible  con- 
sequences of  this  expan- 
sion is  that  inertia,  and 
therefore  gravity,  gets 
slowly  weaker,  because  the 
density  of  matter  is  declin- 
ing. This  might  explain 
planetary  cracking  and 
fissuring  as  forces  other 
than  gravitation  begin  to 
get  the  upper  hand.  This 
idea  is  being  subjected  to 
experimental  test  in  de- 
vices made  to  measure  the 
force  of  gravity  with  great 
precision.  Some  theories 
have  gravity  and  inertia 
changing  in  different  pro- 
portions, so  that  orbits 
would  slowly  move  out- 
ward and  take  longer,  A 
study  of  the  moon  is  pres* 
ently  underway  to  try  to 
detect  this  effect. 

Other  studies  are  under- 
way to  try  to  decide 
whether  the  universe  will 
continue    to    expand,    or 


123 


eventually  collapse  inward 
again.  It  really  is  a  simple 
calculation  — all  one  needs 
to  do  is  find  out  how  much 
matter  there  is  in  the  uni- 
verse, and  its  distribution, 
and  apply  the  gravitational 
rules  including  Math's 
Principle  (if  it  turns  out  to 
be  so)  to  the  results.  If  the 
average  velocity  of  the 
masses  is  greater  than  the 
"escape  velocity"  man- 
dated by  their  mutual  at- 
tractions, the  universe  will 
expand  forever.  If  not,  then 
there  will  have  to  be  a  the- 
ory devised  to  explain  the 
collapse  (big  thump?).  Find- 
ing and  tallying  all  the  mat- 
ter that  exists  is  another 
problem.  Some  galaxies 
may  be  receding  from  us  so 
fast  that  we  can  no  longer 
see  their  light.  Some  may 
be  hidden  behind  dust 
clouds. 

We  now  know  tor  assert, 
arrogantly)  that  stars  emit 
energy  by  way  of  nuclear 
processes  according  to  Ein- 


stein's mass-energy  equiva- 
lence principle.  The  energy 
is  emitted  in  the  course  of 
transformations  of  ele- 
ments. In  the  life  of  a  star, 
however,  there  comes  a 
time  when  all  the  likely 
candidates  for  transforma- 
tion are  used  up  and  truly 
basic  matter  remains 
which  won't  give  up  any 
more  energy.  When  this 
happens,  the  star  begins  to 
collapse  to  a  smaller, 
denser  configuration.  This 
comes  about  because  the 
energy  emission,  which 
used  to  maintain  the  size 
of  the  star  through  thermal 
turbulence  and  sheer  pres- 
sure, has  greatly  decreased, 
tf  a  star  is  somewhere 
between  three  and  ten 
times  the  size  of  our  sun,  it 
can  collapse  into  such  a 
small,  dense  configuration 
that  the  escape  velocity  re- 
quired is  greater  than  the 
speed  of  light  This  means 
that  no  light  can  escape  it, 
nor  any  other  kind  of  sig- 


FAST  SCAN  ATV 


WHY  GET  ON  FAST  SCAN  ATV? 
Yoi*  can  send  broadcsst  quatitv  video  of  home  movies,  video 
tapes^  computer  games,  etc,  at  a  cost  that  it  loss  than  sloscan. 
Really  improves  public  service  communications  for  parades, 
RACES,  CAP  searches,  weather  watch,  etc. 
DX  11  about  th«  $ame  as  2  meter  simplex  -  15  to  fOO  miles. 


ALL  IN  ONE  BOX 
TC'I  Treiwmitt^r/Conv 

Plug  iPi  camera,  ant,  mjc  and  yoy  art 
on  tht  air    ,...,,....  $3S9  ppd 


HITACHI  HV-62  TV  CAMERA 

High     performance     dosed     circuit 
cam4f9  jufl  right  for  atw,  with  lens 


PUT  YOUfi  OWN  SYSTEM  TOGETHER 


TVC-1B    CONVERTEB    tunes    420 
mhz  down  to  ch  2  or  3 .  .S49.50  ppd 

TXA6  EXCITER $69  ppd 

PA5  10  WATT  LfNEAR  .  .    S79  ppd 

FMA5  Audio  Subcarrier  .  $24,5D  ppd 

SEND  FOR  OUR  CATALOG,  WE  HAVE  IT  ALL 

Modules  for  the  builder,  complete  units  for  the  operator  antennas, 
color  cameras,  repeaters,  preeinps,  linearSi  video  ider  and  clock, 
end  more.  t9  years  In  ATV, 

Call  213-447-4565  S-6  pm  *^''*^ 


P.C.  ELECTRONICS 


IUaa,4i*tliLAWD 


ViSA 


Maryann  ^522  PAXSON 

WB6YSS       ARCADIA,  CA  91006 


Tom 
W60RG 


naf.  And  if  a  stray  bit  of 
light  or  matter  should 
come  by,  it  will  be  sucked 
up  and  never  heard  from 
again.  The  star  itself  and  all 
that  is  captured  by  it  are 
literally  crushed  into  noth- 
ingness. 

These  things,  called 
"black  holes/'  are  thought 
to  exist;  in  fact,  there  are 
some  candidates  in  the 
night  sky,  but  they  do  pre- 
sent a  paradox:  Matter  and 
energy  can  be  changed  on- 
ly  in  form.  It  isn't  permitted 
to  take  it  away  entirely! 
Some  people  claim  that 
the  stolen  mass-energy 
must  pop  up  somewhere 
else,  say,  out  of  a  "white 
hole"  in  another  universe. 
In  which  case  there  might 
be  white  holes  in  this  one 
from  black  holes  In  that 
one;  all  we  need  to  do  is 
figure  out  which  of  our 
new,  fascinating  observa- 
tions is  actually  a  white 
hole. 

People  who  have  to 
believe  in  relativity  (there 
are  always  some  of  those, 
for  any  theory)  are  made 
nervous  by  the  idea  of  an- 
timatter. There  are  lots  of 
versions  of  the  theory  in 
which  antimatter  is  at  least 
possible,  and  the  existence 
of  certain  antiparticles  is 
taken  for  granted  in  the 
high-energy  physics  labs, 
where  electrons  and  posi- 
trons (the  antimatter  equi- 
valent of  an  electron)  are 
made  to  collide  in  huge 
storage  rings.  But  if  a  ball 
of  regular  antimatter  were 
proven  to  exist  (or  coexist, 
to  be  more  specific),  then 
relativity  would  be  in  a  big 
jam. 

Consider  the  following 
two  cases:  In  one,  the  ball 
of  antimatter  is  floating  in- 
side a  craft,  and  the  craft's 
motor  is  started.  The  floor 
starts  to  rise  toward  the 
ball.  Of  course,  the  ball 
stays  in  place  until  the 
floor  hits  it  since  it  has  no 
forces  acting  on  it  until 
then.  In  the  other  case,  the 
craft  is  assumed  to  be  sit- 
ting on  Earth  instead  of  fir- 


ing its  rocket-  Antimatter  is 
repelled  by  ordinary  mat- 
ter, so  the  ball  takes  off 
toward  the  ceiling.  These 
two  frames  of  reference 
are  therefore  no  longer 
equivalent,  as  required  by 
the  theory,  A  space  crew 
could  keep  a  little  bit  of  an- 
timatter around  on  their 
journeys,  and  use  it  to  find 
out  things  not  permitted  by 
Einstein! 

A  group  of  theorists 
once  came  up  with  a  math- 
ematical treatment  of  the 
universe  in  which  matter  is 
no  more  than  a  local  space- 
time  irregularity,  instead  of 
creating  such  irregularities, 
as  presented  here  After  all, 
it's  the  chicken-and-egg 
problem:  Did  the  matter  or 
the  local  distortions  in 
space-time  appear  first? 
And  what  does  "first"  real- 
ly mean,  in  the  world  of 
Einstein?  These  guys  were 
sure  that  they  had  lost  their 
collective  minds,  and  were 
all  set  to  commit  them- 
selves. Moral:  Understand- 
ing relativity  too  well  is 
almost  as  bad  as  not  under- 
standing it  at  all.H 
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ANTENNA  SySTEIVIS 
■800-654-5251 


1 


The  Super  DX  Series  Triband  beams  employ  a  hybrid  system 
combining  separate  full  size  driven  elements  and  Hi-Q 
parasitic  trap  elements.  These  features  allow  for  high 
radiation  efficiency  with  excellent  VSWR  over  the  entire 
length  of  each  band. 


FACTORY  DIRECT 

182.95 


3F35DX 


3F35DX 

Super  DX  Series  10/15/20M  Yagi  182.95 

3F37DX 

Super  DX  Series  10/15/20M  Yagi 

234.95 

SQ-22 

Swiss  Quad  2(VI 

45.95 

TE35A 

Roof  Mounted  Tower  1 1 .6' 

135.95 

TE55B 

Roof  Mounted  Tower  18.0' 

199.95 

TE75C 

Roof  Mounted  Tower  25.0' 

253.95 

KR-400 

Rotator 

84.95 

KR-600 

Rotator 

139.95 

KR2000 

Rotator 

289.95 

KR500 

Elevation  Rotator 

149.95 

KS065 

Thrust  Bearing 

20.95 

KS050 

Thrust  Bearing 

14.95 

IRECT 


CaU  Toil  Free 
1-800-654-5251 
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TET  USA.,  INC. 
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425  HIGHLAND  PARKWAY,  NORMAN,  OKLAHOMA  73069  TEL:  405-360-6410 
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New  from  Longs  . . . 

Kenwood  R-1000 
compact  communications 

receiver 


KENXA/OOD 


digitaf  display 
&  clock/timer 


analog  dial 


AM  wide 
vwltch 


attefiuator  switch 


I I^L-s 


headphones    recorder 

lack  jack  S  meter 


noise 
blanker 


AM  narrow      USB       LSS/CW 

switch  switch   switch  handle/stand 


The  new,  compact  t12V*W  x  4^^H  x  8-9/t6"D)  R-1000  is  a  high  class 
general  coverage  receiver  covering  30  bands  from  200  KHz  to  SO  MHz.  It 
features:  PLL  synthesizer,  digital  display  readout  (1  KHz  step)  and 
analog  dial  calibrated  al  10  KHz  intervals  from  0  to  1.000  KHz.  The  12  hr. 
quartz  digital  clock  with  timer  can  be  set  to  go  on  or  off  at  any  time.  A 
stepped  RF  attenuator  provides  20, 40.  and  60  dB  attenuation  to  protect 
the  unit  from  damage  by  hrgh  input  power  signals  Also  features;  3  stage 
IF  filter,  tone  control,  built-in  noise  blanker,  dimmer  switch,  recording 
terminar.selectable  AC  power  voHage  {100.  120.  220  or  240  VAC),  wire 
antenna  terminaJsandUHF  connector {SO-239  for  coax  cable)^  large  tO 
cm  built-in  speaker,  external  speaker  jack,  2  position  antenna  selector 
switch,  accessory  terminals  for  timer  and  muting  circuit.  Has  calibrated 
S  meter,  w  gain  control.  4  mode  switches.  Selects  LSB/CW,  USB, 
narrow  AM  or  wide  AM. 


Sensitivity  (S  +  N/N  ID  dB  or  more):  S5B  200 
KHz  -  2  MHz:  5  micro  V.  AM  50  micro  V.  SSB  2 
MHz  -  30  MHz  0.5  micrg  V.  AM  5  micro  V, 
frequency  stability;  ±2  KHz  Max  from  1-60  min. 
atief  power  on,  +  300  Hz  rria?t  m  every 
subsequent  30  min.  Selectivity  AM  (widel  12 
KHz  at  -6dB,  25  KHz  at  -SOdB  AM  (narrow)  6 
KHzar-edB.  18  KHzat'50dB.SSe/CW2.7KHz 
at  -6dB,  5  KHz  at  -€OdB 


499.00 


List  Price.  Call  for  quote 
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Item 

Number 


A8302 


A8327 


A8304 


A8309 


A  8305 


AS  32  8 


A8329 


ACCESSORIES 

Description 


MiCad  battery  pack 


Touch  tone  pad 


AC  battery  charger 


Cigarette  lighter 
adapter  cord 


Carrying  case 


34/94  crystals 


16/7G  c^ysta^s 


HY-GAIN  3806  2-meter 
handheld  transceiver 


.A4A.A.  AA^AA 


SAVE  $100! 


Interior  antenna 


While 


lasts. 


Exterior  antenna 


Channel  seJector 


DC  power  ON/OFF  switch 


Transmitting  voJJage 
and  receive  signal 
strength  indicalar 


Squelch  volume 


Transmit  indicator 
Audio  volume 


Internal  speaker 


Microphone 


Transmit/receive  switch 


Battery  case 

Earphone  jack 


ExIerrraJ  DC  1 2V  fach 


Add  2  50  shipping  &  Handling 
Item  No  S3S6. 

*  Buy  a  new,  lowcost  6  channef  handheld  which  pro- 
\/ide5  superb  voice  transmissions 

*  Sharply  tuned  on-frequency  selectivity  in  the  RF 
amplifier  stages  pfus  FET's  in  the  i  st  and  2nd  mixers 
for  virtual  immunity  to  out-of-band  signals,  inter- 
modulation  distortion  and  cross  moduiation. 

»  Separate  microphone  and  speaker  elements  foren- 
hanced  aud^o. 

>  Internally  adjustable  mic  preamp-a  Hy-Gajn  exclusive. 

*  Speciaily  ga?:keted  case  seais  out  water,  dirt  and  cor- 
rosive salt  air. 

»  Watertight,  high-impact  ABS  ptastic  case-ribbed  for 
non-slip  grip. 

*  Top  mounted  controls  for  fnstant  access. 

f  Comes  complete  with  146.52  crystais  onJy. 

'  1  watt  output  (12  VDC  input) 
Operates  on  8  '  AA"  batteries  or 
optional  NiCad  battery  pack 


Price 


24,95 


29.^5 


4.95 


4.95 


14.95 


7.95  a  pair 


7.95  a  pair 


'/rt 


Optional  NiCad  battery 
pack  $24.95 


Optional  touchtone  pad 
(not  installed)  $29.95 


IN 


800*  633-  3410 

CALL  1-800-292-8668  9  AM  TIL  5:30  PM  CST,  MONDAY  THRU  FRIDAY 
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Be  ready  for  the  new 
ham  bands  with  the  Drake 

TR/DR7  synthesized 
HF  transceiver! 


S  meter/wattmeter 


Pass  band  tuning 


Digital  display 


VOX 


qbO 


l«» 


Band  selector 
switch 


^1  If 


^Calibrator 


RF  gain 


Analog  dial 


lAF  gain 


IMic  gain 


RIT 


Carrier  control 


Headphones 


Mode  switch 


The  all  solid  state  TR/DR7  requires  no  tune  up.  It  covers  all  bands  160 
thru  10  meters  and  receives  from  1.5to30MHzcontinuoysand0thru30 
MHz  with  the  optional  Ayx-7.  Modes  of  operation:  USB.  LSB,  CW, 
RTTY,  and  AM.  True  passband  tuning  greatly  improves  receiving  per- 
formance in  heavy  QRM.  Special  high  performance  synthesizer,  com- 
bined with  the  Drake  PTO,  provides  smooth,  linear  tuning  with  1  KHz 
dial  and  100  Hz  digital  readout.  500  KHz  up/down  range  switching  ts 
pushbutton  controlled,  Other  features  include:  VOX,  RiT,  S-meter,  and 
built-rn  RF  wattmeter/VSWR  bridge.  The  DR-7  digital  counter  reads 
frequencies  to  150  MHz  for  test  purposes.  Wattmeter  accuracy  ±  5%  at 
1 00  watts  (50  ohm  load) .  Power  input:  SSB  250  watts  PEP.  CW  250  watts, 
AM  80  watts  (carrier),  pius  upper  sideband.  Power  supply  required  for 
AC  operation.  PS-7  120/240  V  power  supply  available.  249.00  list  price. 


Frequency  stability;  fess  than  100  Hz  after 
warmup.  Sensitivity;  SSB.  CW  less  than  0,5 
micro  V  for  10  dB  S/N.  AM  less  than  2.0  micro  V 
for  10dB  S/N,  Selectivity:  2.3  KHz  at-6dB  and  4.1 
KHz  at  -60dB  (1.8:1  shape  factor). 


1395. 


•  II 


List  Price.  Call  for  quote. 


Use  your  Master  Charge 
or  BankAmericard/VISA 
when  you  order. 
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A  full  2KW  PEP  amplifier 
at  a  price  you  can  afford 

The  DENTRON  Ciipperton 

linear  amplifier! 


PTate  current/ 

HI/LOW 
power  switch 

Meter  function  switcH 

Plate  voltage  meter 

te>\ 

Band  selector 

s,^         switch 
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-    .v*' 
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ff\H(i 


'5  sUf-TW 


9UM^ 


TIAWW^ 


HEAR 


-MPViriE? 


Power 
on/oH  swtteh 


Load  controT 


Stand-by  switch 


The  Ciipperton  L  linear  amplifier  covers  160-15  meters  and  most  MARS 
frequencies.  It  delivers  2000  watts  PEP  input  on  SSB  and  1000  watts  DC 
Input  on  CW.  RTTY.  or  SSTV:  all  continuous  duty.  There  are  four  572B 
triodes  operating  in  grounded  grid,  hi/to  power  switching  and  linear 
bypass  from  the  front  panel,  a  large  illuminated  meter  for  monitoring 
plate  current  and  plate  voltage,  a  built-in  continuous  duty  power 
supply-2500  volt  idle  SSB  —  1S00  volt  idle  CW  approximately  with  rear 
panel  selection  of  117  vofts  or  234  volts  primary  transformer  taps  and 
adjustable  ALC.  The  Ciipperton  L  also  features  forced  air  cooling  for 
longer  tube  life,  harmonic  supression  that  meets  or  exceeds  FCC 
requirements,  50  ohm  impedance  unbalanced  at  better  than  1.5  to  1 
VSWR  and  50  ohm  output  impedance.  Size;  6"H  x  14^^W  x  14W'D, 
Weight:  42  lbs. 


Tune  control 


CALL  NOW! 


699.50 


List  Pnce.  Call  for  quote. 
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800*  633-  3410 


IN  ALABAMA  CALL  1-800-292-8668  9  AM  TIL  5:30  PM  CST,  MONDAY  THRU  FRIDAY 
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Kenwood 


120S 


compact  all  solid  state 
HF  SSB  transceiver 


analog  display 


carrier  control 


RF  gain 


digital  display 
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IF  shift 
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band  selector 
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The  TS-120Sis  incredibly  small  due  to  miniatUTized  circuits  and  all  solid 
state  construction.  It  measures  9'^"W  x  3WH  k  1 1*9/1 6"D  and  weighs 
only  12,32  lbs.  No  tune  up  required.  The  single-conversion  PLL  system 
improves  transmission  and  reception  and  nnakes  IF  shift  operation  and 
mono-dial  indication  available  on  any  mode.  A  built-in  G-digit  digital 
frequency  display  indicates  the  operating  frequency  to  100  Hz  on  any 
band  and  in  any  mode  without  recalibration.  Four  fixed  channels 
available.  One  crystal  element  can  be  added  to  each  of  the  7, 14,21.  and 
28-MH2  bands.  Fixed-channel  operation  is  also  possible  on  the  3.5~MHz 
band  by  changing  an  inside  connector.  Features  200  watts  PEP,  IF  shift, 
final  transistor  protection,  built-in  cooling  fan,  VOX,  built-in  noise 
blanker,  and  buiH-in  25  KHz  marker.  The  front-panel  meter  functions  as 
an  "S"  meter  on  receive  and  as  an  IC  meter  and  ALC  meter  on  transmit. 
Any  impedance  mic,  from  500  ohms  to  50  K.  may  be  used  with  the  TS- 
120S.  It  covers  80  to  10  meters  and  WWV,  modes:  SSB  and  CW.  Power 
requirements:  R:  0  7A  13.8  VDC,  T:  18A  138  VDC  Power  supply  PS'30 
optional  139.00  list  price. 
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Frequency  stabiHtyt  Wrthrn  1 00  Hz  during  any  30 
mm  period  aflet  warmiip,  Within  +  1  KHz  duf ing 
tbe  first  hr.  after  1  min.  warm  up.  Sensitivity:  0  25 
micro  V  at  10  dB  S/N.  Seiectlvity:  SSB  2  4  KHz  {- 
B6B}  4.2  KHz  {-60dB).  C^  aS  KHz  tmB)  1.8 
KHz  -eOdB). 


699.95 


List  Price.  Call  for  quote^ 
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MAIL  ORDERS:  P.O.  BOX  11347  BIRMINGHAM,  AL  35202    *  STREET  ADDRESS:  2808  7TH  AVENUE  SOUTH  BIRMINGHAM,  ALABAMA  33233 
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Save  "^85  on  the  KENWOOD 

TR-7625  2  meter  25  watt  FM 
transceiver 


SAVE  $85! 


$  KEiMv\/aaD 


digital  frequency 
and  analog  display 


meter 


memory  switch 


\vk\  m 


kon 


POIVEB 


unlock  indicator 


mode  switch 


HI/LOW  switch 
meter 


The  TR-7625  high-performance  transceiver  with  memory  is  designed  to 
permit  multichannel  (800-channel)  operation.  It  features  full  4  MHz 
coverage  on  2m  (144.00-147.995),  digital  PLL  synthesizer  in  5-KHz 
steps,  large  4-digit  digital  and  analog  display,  and  dual  concentric 
knobs  for  fast  frequency  selection.  The  memory  circuit  with  simplex  or 
repeater  operation  ±  600  KHz  transmitter  offset  stores  your  favorite 
operating  frequency  for  instant  recall.  The  memory  circuit  can  also  be 
programmed  for  odd  splits  for  nonstandard  repeaters.  It  also  features 
mode  switch  for  switching  the  transmit  frequency  up  or  down,  MHz 
selector,  and  unbck  indicator  for  transceiver  protection.  The  TR-7625 
is  compact  in  size  (6-5/16"  x  2-3/8" H  x  9-1/16"  D)  and  weighs  only  3.85 
lbs.  Complete  with  Kenwood  MC-30S  noise  canceling  handheld  mic. 
Adaptable  for  MARS  repeater  operation  with  optional  MARS-7600  kit 
$20.  When  combined  with  the  optional  RM-76  micro  processor  control 
unit  ($125  list)  a  whole  new  dimension  unfolds  in  channel  memory  and 
scanning  capability. 


Sensitivity:  less  than  0.4  microV  for  20dB 
quieting  (less  than  1  micro  V  for  30  dB  S/N)  RF 
output  power:  25  watts  min.  HI.  5  watts  adjust- 
able to  10  LOW.  Current  drain  6  amps  on  H\ 
power  transmit,  3  amps  LOW, 


List  Price  42500. 


800*  633-  3410 

IN  ALABAMA  CALL  1-800-292-8668  9  AM  TIL  5:30  PM  CST,  MONDAY  THRU  FRIDAY, 


Call 
'RrflFree 
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Sipalcrafters  Presents 
Thft  Most  Advancd 

Automatic  Computing 

P))wer  Meters 
In  Amateur  Hadio! 


MODELS  31  and  32* 

Our  portable  Models  31  and  32  feature 
the  same  state-of-the-art  technology 
that  is  incorporated  in  their  Big  Brother, 
the  Model  30.  Never  again  will  you  have 
to  botfier  with  SWR  ''calibrate'* controls 
and  switches]  Signalcrafters'  custom 
integrated  circuit  makes  power  and 
SWR  measurement  a  "handsotr  opera- 
tion by  automatically  computing  SWR, 
The  result  is  unparalleled  accuracy  and 
ease  of  operation. 

FEATURES: 

•  CLfSTOM  ir-Computes  SWR  from 
the  level  sensed  on  the  transmission 
line  Independent  of  the  power  level. 
This  analog  computer  operates  over 
a  range  of  oniy  one  watt  to  the  full 
scale  of  the  meter  with  unequaled 
accuracy, 

•  RUGGED  TALTTBAND  METERS— 
Provide  accuracy  and  readability 
that  must  be  seen  to  be  appreciated. 

•  HEAVY  DUTY  CABINETS-Hand- 

some  heavy  duty  metal  cabinets 
complement  virtual iy  every  trans- 
ceiver on  the  market  today. 

•  TWO  MODES -PEAK  OR  AVER^ 

AGE— The  amateur  may  choose  be- 
tween either  peak  or  average  power 
readings. 

•  POWER  REQUIREMENTS-Due  to 

the  advanced  low  current  design, 
battery  life  is  truly  outstanding,  mak- 
ing thrs  meter  a  natural  for  portable 
orfield  day  operation.  Uses  standard 
9  volt  battery  or  120\/  AC  with  op- 
tional AC  adaptor 

•  AITRACTIVE 
AFFORDABLE  PRICING 
*Mode[31A  (0  to  200w) 

31 B  (0  to  20w) 

_, only  $149.00 

Model  32A  (0  to  200w,  0  to  2000w} 
32B  (0  to  20w. 
0  to  200w) 
^S130  ,,  only  $169.00 

SIGNALCRAFTERS,  INC, 

54fi0  BUENA  VISTA  DRIVE 

SHAWNEE  MISSION,  KANSAS  6B205 

HIS/262-6565;  TELEX  42-4171 

AN  Signalcrafters  products  are  designBd,  engmeerod, 
and  prchducifld  in  th&  U.S.A.  Prices  include  sliipping  lo  all 
U  S.A.  VISA  and  Master  Charge  accepted.  Kan&as  Resi- 
dents pl^sa  ^dd  3Vj  p^r^n^n^- 


(^ 


Directional  RF  wattmeters 
from 

Dielectric 

ThenewlOOO-A 

Wattmeter  from 

Dielectric  accepts 

plug-in  elements 

ttiat  permit  RF 

measurements  from 

100  mW  to  5000  watts  full-scale  and  from  2  MHz  to  1 

GHz.  The  large  4  H  "  meter  face  is  easy  to  read  and  has  ±  5  % 

full  scale  accuracy  and  great  resolution* 

The  1000-A  is  available  in  a  convenient  all-purpose  kit  that 
includes  a  SNIFFER  adjustable  RF  signal  sampler,  spare  UHF 
connector  and  patch  cable,  AH  contained  in  a  durable 
carrying  case, 

RF  Instruments  for  Professionals 

For  the  fiaitie  of  your  local  distributor,  call  ToU  Free  800-341-9678. 

A  limited  number  of  distributor  locations  are  currently  available;  inquiries  welcomed. 


GS 


□  IELpECTRIC  COMMUNICATIOIMS     ^D2» 

A     UNIT     OF      GENERAL      SIGNAL 
RAYMOND.  MAINE  D4071  •  TB_.  207-6S&45S5  •  800341-9676 


M800 

Deluxe  RTIY 
fortheTRS-80 

Adds  these  additional 

RTTY  features  to  the  M80. 

■  Sptit-screen  display.  Full  ASR, 

■  Save  alHexl  an  cassette. 

■  instant  Replay  -  RCV  and  XMT  text. 

■  Ifistant  break  operation  ■  preserves  buffers. 

■  WRU  ^  save  on  cassette  ^  automatically. 

■  Execute  externat  programs  ■  intefactive 
graphics. 

■  Dnrtime  caHsign  Insertion. 

■  Ayto  Mt  rtumlKrs,  margin  latKls,  CR  /  LF, 
CR  suppress,  XMTR  control. 

■  4  small  messages  (255  char,  ea.)  plus 
big  message  (up  to  max.  RAM^, 

■  Additlonat  RY,  FQX.  CQ  messages. 

■  UT4  output  speed  control. 

■  Baudot  (4speeds)  ptus  ASCII  (110  baud). 

RequirBS  the 
M80  Ham 
interface. 


$99 


M80  Ham  Interface 

Send-Receive 
RTTY  &  CW 

■  Auto  send.  &  receive;  RTTY  &  CW 

■  Complete  hardware  &  soHware. 

■  Connects  lo  TRSaO  User  Port  &  Key  / 
headphone  jacks. 

■  10  message  memories  -  255  char,  ea, 

■  KeyboanJ  buffer  ^  allows  typing  ahead. 

■  Uses  buitt  in  PLL  or  external  TU. 

■  deludes  hardware,  cassette  &  manual. 

■  Morse  trainer   random  5  letler  words. 

■  Requires  Level  II  Basic  &  UK  RAM. 

NEWFEATURESW 

■MORSE  ttrtoriaMD  lessons- corrects  mistakes- 
Simplest,  fastest  way  to  learn  the  code! 

■  Aulo-numberlng  contest  keyer. 

■  Inte  r a  ctl  V  e  G  ra  phi  c  s-Cus  1  o  m  PIX . 

■  Auto  Iransminer  conlrol-PTT. 

Assembled 
&  Tested 

PET,  APPLE.  SORCERER  versions  avaiJable. 


$149. 


Write  or  Call  for  Complete  Catalog. 

AMCROTRONICS.  inc. 


1 125  N  Golden  Srate  Blvd./Suite  G  ($)  p^  M49 

Turlock.  California  95380/(209)  667-2868/634  8888  California  residents 
W0eF9  9xpe 09 nc ing  ietop h one  di ffic tt / ti#s,  pte^sBke ep  trying.  ad d  6 %  t a x 
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This  MFJ  RF  Noise  Bridge . . 

lets  you  adjust  your  antenna  quickly  for  maximum 
performance.  Measure  resonant  frequency,  radia- 
tion resistance  and  reactance.  Exclusive  range 
extender  and  expanded  capacitance  range  gives 
you  much  extended  measuring  range. 

*  Exctusfvfi  range  extender    •  ExpiMed 
/  capacitance  range    •  Series  Bridge 


Tilts  new  MFJ-202  RF  Hoise  Bridge  Jels  you 
quickly  adjust  your  single  or  muitiband  dJpol€.  in- 
verted Vee.  iieam.  venical,  moOde  wt^p  or  random 
system  lor  maximum  pertormance. 

Teis  resonant  fiti}yeiicy  and  whettier  to  shorten 
or  lengthen  your  antenna  lor  minimum  SWR  over 
any  portion  of  a  t>ar>d 

MFXi  evdafive  nfiQe  eitemlef,  expanded  ca^ 
pac fiance  rang^  ( ±  1 50  pt)  gives  unparalleled  tm- 
pedance  measurements,  1  to  100  MHz.  Simple  to 
use,  Comprehensive  computer  proven  manual. 

Works  with  any  receivec  or  Iransceiwef,  SO- 239 
connectors.  2x3x4  mches  9  volt  battery. 

Other  uses:  tune  transmatch;  adjust  tuned  cir 
cutis;  measure  indue  larce,  RF  impedance  of  ampli 
tiers,  baluns,  transtormers:  eleciricat  tength,  velo- 
city factor,  impedance  o(  coax;  synthesize  RF  ijn 
pedances  with  transmatch  and  dummy  load. 


Order  from  IMFJ  and  try  ft  —  no  oMgation,  If 
not  delighted,  return  it  within  30  days  for  a  refund 
(Jess  shipping).  This  bridge  is  unconditionally 
quaranleed  for  one  year, 

Tf  onter,  simpty  cH  us  tolT  fm  SOO  647-1S00 

and  charge  it  on  youj  VISA  or  MasterCharge  or 
mail  us  a  cfieck  or  money  order  lor  S54.95  plus 
S3. 00  fof  shtpp«ng  and  t^n^jling. 

Don't  wait  any  longer  to  enjoy  maximum  an- 
tenna performance.  Otder  today. 


CALL  TOLL  FREE  . . .    800-647-1SOO 


CafJ  601  323-5869  tor  technical  information,  or- 
der/repair status.  Also  call  601-323  5669  outside 
continental  USA  and  in  Mississippi.  ^  v^^^ 

MFJ  ENTERPRISES,  INC. 

BOX  494.  MISSISSIPPI  STATE.  MS  39762 


New!  Amateur  Upgrade 


TM 


Upgrade  today! 

Great  for 
ham  parties 
and  clubs, 
$9.95  each 


Kantronics  Amateur  Upgrade  is  an  educational  board  gatne  that 
familiarizes  players  with  FCC  rules  governing  amateur  radio  and  elementary 
radio  concepts.  The  game  comes  complete  with  playing  surface,  playing  pieces 
—  cot!,  grommel,  etc  — ,  a  die,  exam  cards  arxl  answer  sheets,  over  100  Novice, 
General^  Advanced  and  Extra  questions  in  all. 

Players  roll  the  die  to  determine  the  number  of  spaces  to  move.  Some  spaces 
players  land  on  have  a  consequence  such  as  "exceeded  1000  watts  —  answer 
question,  if  wrong  go  to  start."  When  a  player  lands  on  an  exam  space,  he  must 
take  an  exam  card.  After  three  cards  have  been  collected  by  one  player,  he  must 
take  the  exam,  hoping  to  upgrade.  The  first  person  to  progress  through  all 
levels  to  obtain  the  Extra-class  WINS!  Novice  exam  cards  may  be  used 
exclusively  for  beginner  play. 

8  KANTRONICS 


« 


,        _  The  Tratnmg  Company 

1202  E*a  23id  Street  ^  •        ^ 

U^stti^.  KttBiK  66044  Phcfie  9B  S42  77e^ 

\Afe  accept  VluL  Master  Charge,  th^  and  money  iJnIeK 


DOOZIES 

Cushcratt  "'boomer'* $  ©^.95 

OMNI-J  2  Meter  Aolema 39.95 

Toona  F9FT  Antennas  144/10  et. 59.95 

Ktitzing  VHF-UHF  AfTvplifmrs 

2M  low  in  ■  100W  Out 179.95 

432  TOW  in  -  SOW  Out 189.95 

Bird  43  and  slugs.  UPS  paid  In  USA  . . .  stock 
Microwave  Modules,  less  15%  off  list  stock 

Telrex  TB5EM,  in  stock 415.00 

New  Telrex  TB5Ea  2  KW  pep  version  315,00 

Mew  Paiomar  Engf  Trans.  Preamp 89.50 

Bencher  PackJIes  —  $39.95  Chroma . . .  49.95 
Vibroplex  paddfes  m  stock,  plus  bugs, 
write  for  prices. 

ETO  76  Amplifiers  . . . . , ,,....,  Stock 

Lunar  6M'2M  220  In  Une  Preamps  ...  49.95 

Janel  QSAS _ 41.95 

HAM  X  Tailtwister  Rotor .... 189  95 

HAM-4  Rotor _  ,    139.95 

Celron  5728 . . - , ,29.50 

New  HDl  HC-1400  144/1 48M HZ,  25  watt, 
Sy  n  t  hes  i  zed  2  m  e  ter  t  rans  ce  i  ve  r .   349 .00 

Remote  digital  readout 49.95 

Motorola  HEP170 0.29 

MaHory  2.5A/1000PIV  epoxy  diode  . . ,     0.19 
AerovoM  1000PF/500V  Feed  thru  cap   .1.95 
Technical  Books:  Ameco.  ARRL,  Sams,  Tab, 
Rider,  Radto  Pub.,  Call  book.  Cowan, 

WRTVH.  etc Call 

NEW  Belden  9405  (2#l6K6iia)  S  w»re  rotor 


4      I      P      I-     ^ 


0.32/ft 
020fft 
QA&U 
Q2&n 
0.23/tt 
..0.30 
. .  0.69 


0,06/H 

15.00 
.0.16 

-Call 
109.95 

549.00 


cable,  heavy  duty  for  long  runs 

844fi  8  wire  rotor  cable 

9688  double  shield  RG8  Foam  . 

8214  RG8  Foam 

6237  RGa  Regu Ear 

6267  nG213  .......  n h,  . . . . 

Amphenol  Silver  Plate  PU59(831SP). 
6efden  14  ga.  stranded  antenna  wire 

#8000 
Times  Va"  Foam  Hardline  $0,65/H.  — 

Connectors,  ea, 

Berkt^  RG8X,  52  ohm.  KW.  per  ft 
Robot  "Slow  Scan"  Now  m  Stock    ... 

Alliance  HD73  Rotor 

TeletowV-self  support- 

40  ft/w  breakover ......  399.00 

Telrex  antennas?  In  Stock!  Monobanders? 
You  bet[ 

LooHmg  tor  antique  parts? 
Write  specific  need  to  W5GJ* 

THIS  MONTH'S  SPECIALS: 

Icom  lC70t,  AC,  MIC  —  $1,195.00 

NEW  ICOM  IC255A,  2M  -  S349.00 

Dentron  GLA  1000  Amp.  $319.00 

Dentron  Clipperton  L  —  $499.00 

(Limited  Qty,) 

New  Price  $599.00  after  current 

supply  runs  out. 

Kenwood  TS700SP  $599.00; 

TR7625  $399.00; 

TR7600  $299.00;  RM76  $99.95, 

Limited  Qtys. 

MASTERCHARGE  *  VISA 

Ail  pfic:es  tob  Houston  excepl  where  indicatecf 
Prices  subbed  1p  change  without  riohce.  all  items 
giiaranieed  Sorrie  \\^m%  subject  prior  sace  S«nd 
letterhead  for  Dealer  price  list.  Teva^  residents  add 
6%  tax.  Please  add  postage  estimate  Sl.QO 
minimLim, 

MADISON 

ELECTRONICS  SUPPLY.  INC, 

1506  McKrNNEY 
HOUSTON,  TEXAS  77002 

713/658*0268        ^M35 


Go-Cart 

wheels  for  your 
test  equipment 


Max  Hottand  W4MEA 
RU  3,  Rawiings  Lane 
Madisonvilie  TN  J7354 


If  you  would  like  to  com* 
bine  the  hobbv  of 
amateur  radio  with  wood- 
working, then  this  might  be 
the  project  for  you.  The 


original  cart  was  designed 
for  a  graphic  display  ter- 
minal. It  will  be  approx- 
imately the  right  size  for 
even    the    largest    oscillo- 


IB«k:      mA^lj'-*.       'l*l^im^ 
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scope.  The  doors  on  the 
cart  could  be  left  off; 
however,  they  do  not  add 
much  to  the  total  cost  and 
do  keep  the  items  inside 
secure.  The  good  quality 
wheels  are  worth  the  extra 
expense. 

The  cost  of  materials 
will  be  approximately 
$30,00.  Compare  this  with 
the  cost  of  a  commercially- 
manufactured  cart.  The 
prices  of  other  carts  vary 
between  $135,00  and 
$300  00.  Very  few  would  try 
to  duplicate  this  cart  exact- 
ly, so  the  drawing  is  used  on- 
ly to  show  some  of  the  con- 
struction in  this  unit  The 
plywood  fs  press-type 
wood  with  a  thin  veneer  on 
both  sides,  CIS  means 
''Good  1  Side/'  which 
means  that  one  side  is 
knot-free;  however,  the 
other  side  is  often  very 
good.  This  type  of  plywood 
can  be  used  in  place  of  C2S 
("Good  2  Sides")  if  you 
want  to  save  some 
money.  ■ 


Part 

No. 

Size 

Ha 

Uftits 

1 

2 

Vi*'  3<  18"  X  30%** 

2 

1 

V4"x  21Vr^x30V4" 

3 

2 

V4'^x  16Vi"x20" 

4 

1 

¥*"  X  IBVi"  X  22" 

5 

2 

^/rx  JWxZZVr 

6 

1 

Vi'x  131/1'  X  20V." 

7 

2 

WxTx3QW 

8 

2 

¥r  X  3Vr*  X  ITVi-* 

B 

2 

r%6:*x2ow 

10 

2 

1"x2"x  14  Vj-' 

12  linear  feel  of  W  x 

W  strips  as  required 

4 

casters  and  mounling 
brackets 

4 

hinges  2Va"x  2 Va" 

2 

roller  catches  for  doors 

2 

handles 

w 


.jmM'A\iiwmim'^ 


^\f*'  •   1/4' 


Part  Description 

front  and  back,  ply  G1S 

left  side,  ply  G1S 

shelf  and  bottom,  ply  G1S 

top,  ply  G15 

doors,  ply  G2S 

sloping  top,  ply  G1S 

sides  of  frame  for  doors,  oak.  solid 

top  &  bottom  for  door  frame,  oak,  solid 

side  of  top  unft,  oak,  solid 

ends  of  top  unit,  oak.  solid 


ALL-MODE  VHF  am 

FOR  BASE  STATION  &h  REPEATER 

IVIODEUV350 


A  BuJli-ln  1 1 B/230  VAC  Supply 

IVAM-FM-CW-SSB-RTTY 

i^60dB  Harmonics 

ilrOOdB  Spurious 

•ti  Heavv  Dy  ty  Design 


MODEL:  V1 80 


All  Solid-State! 


',  Illuminated  Panel  Mf^ti^r 
fVAutomaticT'R  Switching 
f;VSWR  Protected 
^  ■¥^  3V/3A  Accessory  StHJket 
^VU-S,  Manufactured 


MODEL 

FREQUeNCY 

INPUT 

OUTPUT 

StZE 

WhDxH 

WEIGHT 

FAN  ktT 
REQUIRED 

1 

PRICE 

V7e 

5t^54MHZ 

S-15W 

100  1 20  W 

21Bx330»fT7Bmm 

11  7k9(36ib^] 

No 

S339  00 

V360 

HKMMHZ 

2'10W 

400^50W 

432k330i«t7amm 

23  4kg{&2tb^] 

Yes 

^895  00 

VTO 

144^1 4aMHz 

to-isw 

7S90W 

2t6K330jc178rTvrri 

t1  7kfi<26lbal 

No 

^315  00 

V7l 

144.14eMHi 

t-3W 

75-90W 

216x330x1  7Smm 

11  7kg(26!to3i 

No 

S349  00 

V180 

144  lieMHl 

s-isw 

1 70'200W 

216x330x1  7Brnm 

I3&kgc30lt>$j 

CW&FM 

S539  00 

V3&0 

144^14aMHz 

10-20W 

35&40OW 

432x330«  1 7etTwti 

23,4  %g  152  Ibn) 

Yes 

5695  00 

V130B 

220-225*^^ 

^0-l5W 

70BSW 

216K33Ch(17Smm 

11.7l(gt26ll*S) 

No 

S329  00 

Vt35B 

220-225MHZ 

25^36W 

140  160W 

2l6x330j{T7Smm 

11.7  kg  (26  lbs) 

CW&FM 

S469.00 

F110 

FanKit.  nSVAC 

135x1 35  jtSChnm 

1  kgl2  2itwi 

S  3300 

F220 

Fan  Kit.  230VAC 

1 35x1 35M50rTWT» 

i  kg  12.2  ll?Bl 

S   33  00 

-Fi:^ 

FaniCit,  115VAC 

3Blx14CjcB9mp^ 

3  2  kg  I     7  ItjsJ 

^   59  0O 

*F23S 

Fan  Kit.  230 VAC 

381  n  1 40xB9mm 

3  2kgl    7ifosJ 

S   59  00 

RM-1 

19  4rrt:h  Rack  Adaptoi 

r 

483x3h  I'  75mim 

1  kg  (2.2  lbs) 

S   25  00 

■RM2 

19  Inch  Rack  ArtApTOi 

r 

197«32*26fTi.m 

&kg(T1lbs) 

$    1200 

U«kJ  wrth  (he  V360  Gt  V350  Ampltf  ie*s 


Avaftableon  Request 


Dealer  Inquiries  Invited 


Meeting  afl  applicable  FGG  Requirements, 


RF  POWER  LABS,  INC.      ^n^z 


flUSAHCiUKK 


VISA' 


POVVER 

LABS      1  lOia-nath  Race  N.E  •  KifKland.  Washington  98033       Telephone:  (206)  S2M26t  •  TELEX  No.  32-1042 

i 


*p^  Rea&e/  Servtce—see  page  T  ?9 
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THE  TOP 
OF  THE  LINE 


PEAK  READING 
WATT  METER  WM-2000A 
reads  power  in  200,  !DOD, 
2000  watt  ranges.  3.5-30 
MHz.  Reads  average  or  PEP 
power  output,  Includes  ex- 
panded VSWR  scale. 


IH-LINE  WATT  METER 

vVlirl-i^jOO  reads  power  m  200, 
IDOO,  2000  watts.  3.5-30  MHz, 
Inch  expanded  VSWR  scale. 


MORILE  WATT  METER 

HFM-200  with  remote  direc- 
tionol  coupler  reading  20  or 
200  watts.  3-5-30  MHz.  II* 
luminated,  with  VSWR  scale. 


SWR  BRIDGE    SWR  lA 

wilh  dual  reading  meters. 
1000  watts  RF-  3,5-150  MHz. 
Reads  relative  power  output. 


Available  only  through 
author ized  deaJers. 


i^S44 


A  dtviskm  oi  Cubic  Communications,  ine 

305  Airport  Rd.  •  Oceanside.  Ca.  92054 
f7l4)  757-7525 


S'f  Amateur  Radio  J^Hvuce* 

(213)  837-4870 

4384  KEYSTONE  AVE.. 

CULVER  CITY.  CA.  90230 


the  W6TOG 

RECEIVER  MODIFICATION  KfTS 

INCREASE  SELECTIVITY 

EMPROVE  SENSITIVITY 

LOWER  INTERNAL  NOISE 

COMBAT  BLOCKING 
FROM  LOCAL  SIGNALS 

TS  520  KIT  S27.50 

TS  520S  KIT 32.50 

TSa20&820SKIT 34.50 

TS  820  MIXER  KIT  27  50 

TS  1205  KIT 32.50 

R  820  KIT  34  50 

FRG  7000  KIT  32  50 

FT-101  SERIES  KIT  32,50 

FT-IOIZDKIT  34.50 

FR401  SERIES  KIT  34  50 

FT'30l  SERIES  KIT  34.50 

FT-90I  SERIES  KIT  34.50 

ATLAS  210  OR  215X  KIT  3450 

ALDA  103  OR  1 05  KIT  32  50 


MAGICOM 

PROCESSOR 
MODIFICATION  KIT 

INCREASES  AUDIO  PUNCH 

IMPROVES 

PROCESSED  SPEECH  QUAUTV 


TS-520/S  ,.. .,...,. 

TS-820/S  ..,,.,,..,,.,.. 

.  42.50 
.  27.50 

NEW 

JS120/S, 

DRAKE  T4XC  

DRAKE  TR7.... 

.  42.50 
.  52.50 
.  42.50 

The  "MAGICOM**  provides  up  lo 
6dB  increase  tn  output  with 
smooth,  clean,  n  on -distorted  audio 
and  more  penetration  for  those 
pilc-up5  Easy  installation.  (No 
front  panel  alteration) 

^ * 

HI  POWER 
KITS 

INCREASE  OUIFUT  POWER  BY  30% 

Set  of  12)  6146  W  final  tub^s 
Plate  rating  40W  per  tube 

GET  MORK  DRIVE  FOR 
THOSE  HI  POWER  AMPLIFIERSTI! 

TS520  /  52(1S  QRO  KIT  $39.50 

TS^20  /  820S  QRO  KIT  39.50 

10%  OFF  ON  KIT  ORDERS 
TOTALING  175  00  OR  MORE 

*^ 


J 


SEND  FOR  PRICING 

AND  INFORMATION      *^sa3 


ALL  PHICES  POSTPAID 

IN  CALIF.  ADD  6%  SALES  TAX 

MASTEHCHARGE  It  VJSA  ACCEPTED 

SATISFACTION  GUARANTEED 

OR  MONEY  REFUNDED 


MFJ  KEYERS 

Uses  Curtis  8044  IC.  All 
have  dot-dash  memories, 
weight  control,  solid  state 
keying.  RF  proof. 


The  NEW  MFJ-40G  Deluxe  Electronic  Keyet 
sends  iambic,  automatic,  semi  automatic,  man 
ual.  Use  squeeze,  smgfe  lever  or  straight  key. 

Socket  for  external  Curtis  memary,  random 
codR  qRner^tnr    Neyboard.  Opiionaf  cable.  $3.00. 

lamtiic  operation  with  squeeze  key.  Dotdash 
insertion ,  Semi-autoinatic  "bug"  operation  pro 
vides  automatic  dots  and  manual  dashes. 

Dot-dash  memory,  self-compleiing  dots  and 
dashes,  jam  proof  spacing,  instant  start.  RF  pioof. 

SoFid  slate  keying:  grid  block,  solid  stale  xmifs. 

Fran  I  pafiel  controls:  hnear  speed,  weiglil, 
tone,  volume,  function  switch.  8  lo  50  WPM 

Weight  control  adtusts  dot  dash  space  ratio; 
makes  your  signal  distinctive  to  penetrate  ORM. 

Tone  control  Speaker.  Ideal  tor  classroom. 

Ftinction  switch  selects  off,  on,  semi  automatic/ 
manual  lune  Tone  keys  transmitter  for  iunir>g. 

Uses  4  C'Cefis.  2:5  mm  phone  jacks  for  extef 
nai  power  (6  9  VOC).  Optiwial  AC  ^aptBf  17.95 

EggshelJ  white,  walnut  sides,  6x2x6  mcties. 

Optional  Benctier  lambtc  Faddke,  S3SJ5. 


'49 


95 


ft 


M^oppwi  ■■>« 


i 


f 


The  MFJ-400  a044  kC  Eceno  Keyer  is  a 
reiiatjle.  full  feature  economy  keyer  lor  squeeze, 
single  tever  or  straight  key, 

SIdetone,  speaker,  volume,  speed,  internal 
weight  and  tone  controls.  Pull  to-tune  switch 
On  off.  Iambic  operation,  Dotdash  memories, 
a  to  50  WPM,  Uses  9  V  battery,  2x3x4  inches. 

Reliable  solid  state  keyin|:  gnd  block,  cathode 
solid  state  transmitters. 


MFi^4a4  BEI44  IC  ECONO  KE¥En  at  $59J5 

has  ad:iustable  single  paddle,  sidetone,  speaker, 
weight,  tone,  volume,  speed  controls.  Oet-dash 
memories,  8  to  SO  WPM.  Solid  state  keying 
2x3x4  inches.  Uses  9  V  tsattery    Switch  fo' 
TUNE.  OFF,  ON,  StDETONE  OFF.  Jacks  tor  ex 
ternai  key.  Iambic  witfi  squeeze  key. 

WJ40Z  8044  IC  ECONO  KEYEIt.  S44.$5 
Paddle,  weight,  speed  conifols.  Dot  dash  memo 
nes.  8  to  50  WPM.  2x3x4  incties  Uses  9  V  bat 
tecy^  No  sidetone  and  iacks  for  external  key^ 

Order  Irom  MFJ  and  try  it.  H  m\  delighted, 
return  wilhm  30  days  for  refund  (less  shipping) 

One  year  uncandilionaf  guarantee. 

Onter  yours  today,  CaO  toll  free  800-647  1800. 
Charge  VISA,  IVIC,  Or  mail  check,  money  order- 
Add  $3,00  each  for  shipping  and  handling. 


CALL  TOLL  FREE  . . .    800-647180 


Call  601  323  5B69  for  technical  information,  or 
der/repair  status.  Also  call  601-323  5B69  outside 
continental  USA  and  m  Mississippi. 

MFJ  ENTERPRISES,  INC. 

BOX  494.  MISSISSIPPI  STATE,  MS  39762 
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When  it  comes  to 

AMATEUR 
RADIO  QSL's . . . 


it's  the 

ONLY  BOOK! 

us  or  OX  Listings 


NOW  READY! 

Here  they  are*  The  latest  editions.  World- 
famous  Radio  Amaieur  Callbooks.  !he  most 
respected  and  complete  listing  oJ  radio 
amateurs.  Lists  calls,  license  classes,  ad- 
dress  infonnatiDn.  Loaded  with  special 
featiires  such  as  call  changes,  prefmes  of  tfie 
world,  standard  time  charts,  world-wide  QSL 
bureaus  and  more.  The  new  i960  Radio 
Amateur  Callbooks  are  available  now.  The 
U.S.  Edition  features  over  400,000  listings, 
over  120,000  changes  from  fast  year  The 
Foreign  Edition,  over  315.000  listings,  over 
90.000  call  changes.  Place  your  order  now. 


EkTi      S  tupping      T*i1 

DUSCdOKKih 

116  S5     %%n     118  m 

QForetgn 
Cditmok 

S15J5      $M5      $17  7Q 

Ordar  both  books  s\  tfie  saine  time  lor  $34.65.  mciud«& 
shipping 

Order  Iroin  youj^  Uvottt  de^^tronic^  ijealsr  or  direct  from  (he 
publisher  All  dired  orders  add  $1.^5  for  stilpping.  Hiinors 
resl^lints  add  5%  Sales  T^, 


SPECIAL  LIMITED  OFFER! 

Amateur  Radio 

Emblem  Patch 

only  S2, SO  postpaid 


Pegasus  on  blue  fieJd,  red  lettering.  3 "  wide  x 

3 "  high.  Great  on  jackets  and  caps  Sorry,  no 

call  letters. 

ORDER  TODAYI 


RADIO  AMATBJR 

ea 


llbook 


W€. 


92S  Shorwood  Drtva 
iMkm  Bkuti,  II  60044 


CRYSTALS  &  KITS/OSCILUTORS  •  RF  MIXERS  -  RF  AMPLlFfER  •  POWER  AMPLIFIER 


OX  OSCILLATOR 

Crystal  controlled  transistor  type.  3  to  20  MHz.  OX-Lo,  Cat  No. 
035100.  20  to  60  MHz,  OX'Ki.  Cat.  No.  036101* 

SpeCffy  when  ordering.  $5. 74  ea. 


MXX  1  TRANSISTOR  RF  MIXER 

A  single  tuned  drcuftiflleflded  for  signal  conversion  m  (tie  3  to  1 70 

MHz  range.  Harmonics  of  the  OX  or  OF-1  osallator  are  used  for 

iniection  in  Ihe  60  to  1 70  Mhiz  range.  3  to  20  MHz,  Lo  Kil  Cat.  No. 

0351 05. 20  to  170  MHz,  Hi  Kit,  Cat.  No.  035106. 

Sfxdfy  when  ord&ing,  $6.38  ea. 


OF  1  OSCILLATOR 

Resistor  capacitor  circyit  provides  osc  over  a  range  of  freq  with 
the  desired  crystaL  2  to  22  MHz,  OF-1  LO,  Cat.  No.  03t1 08. 18 
to  60  MHz,  OF-1  H  Cat.  No.  0351 09. 

Specify  when  Ofderfng.  $4.93  ea 


PAX-1  TRANSISTOR  RF  POWER  AMP 

Aelngle  tuned  output  amplifier  designed  to  folbw  the  OX 

osallator.  Outputs  up  to  200  mw,  depending  on  trequeficy 
and  voltage  Amplifier  can  be  amplitude  modulated  3  to  30 

MHz,  Cat,  Kb,  0351 04. 

Speafy  when  ordering  $6.6 7  ea .  1 


SAX^1  TRANSISTOR  RF  AMP 

A  small  signal  amplifier  to  drive  the  MXX-1  Mixer,  Single  tuned 
input  and  linl  output.  3  to  20  MHz,  Lo  Kit,  Cat.  No.  0351 2. 20  to 
1 70  MHz.  Hi  Kit.  Cat.  Na  035103. 

Specify  when  or^effng^  $6.38  ea. 


BAX-1  BROADBAND  AMP 

General  purpose  amplifier  which  may  tie  used  as  a  tuned  or 
untuned  unit  in  RF  arxl  audio  applications.  20  Hz  to  iSO  MHz 

with  6  to  30  db  gain.  Cat.  No.  £X35107. 

^3edfy  whef}  ordering.  $6. 67  ea  - 


.02%  Calibration  Tolerance 

EXPERIMENTER  CRYSTALS  (HC  6/U  Holder) 

Cat.  No,  Specifications 

031080 '3  to  20  MHz   —  For  use  in  OX  OSC  Lo  $6.88  ea. 

03108 1  '20  lo  60  MHz  —  For  use  in  OX  OSC  Hi    S6,88  ea. 

031300 '310  20  MHz    —  ForuseinOF-ILOSC  $5.74  ea. 

031310  '20  to  60  MHz  —  For  use  in  OF-IH  OSC  $5.74  ea. 

'Spedfy  wfyen  ordering 


Shipping  and  postage  (inside  U.S.,  Canada  and  Mexico  only)  will 
be  prepaid  by  international  Pnoes  quoted  for  U.S.,  Canada  and 
Mexbo  orders  only.  Orders  for  shipment  to  other  oountries  will  be 
quoted  on  reque^.  Address  orders  to:  fVlS  Dep(. ,  P,0  Booc  34297. 
OkJaJiofna  City.  Oklahoma  73 1 32 


1^148 


DEDuD 


INTEANATIONAi.  CHVSTAU  MFG.  CO..  IWC. 
10  Norti  Lee     OtOahgrna  €%.  Olti^  73^03 


^  HeB0^f  Service— see  psge  17B 
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MFJ 


«^M52 


ANTENNA 
TUNERS 


NEW  MFJ  940  VERSA  TUNEH  I  matches 
coax  and  random  wire  1 .8  to  30  MHz. 

Up  ti»  30O  watts  RF  OUTPUT.  SWR.  duaf 
range  watTmgter  (300  ard  30  watts  lull  scate). 

Sgx  pesltioii  inteniti  switch  on  rear.  Sel€Cl  2 
coax  lines  difect  m  Itiry  tunef.  random  wirB.  and 
tunef  tiypass  for  dummy  load, 

f4ew  tfnelcfit  timmmA  Wuctir  (12  [xisitions) 
gives  you  less  losses  than  tapped  toroid  for 
more  watts  o<jI.  8x2x6  inches  SO  ?39  coax 
connectors   208  pj.  1000  volt  capacitors 

Dptianal  mobile  mountiog  bfBcket,  add  S3.0^. 

Beware  q\  imititors.  When  yoo  buy  MFJ  you 
tMjy  proven  MFJ  quality  .  .  ,  and  a  one  year 
uncondittonai  guarantee. 


©  A  ©  I  '39 


95 


$ 


29 


95 


'h:.'      I  h   i  J«fc    '  > 


WJ'IfiQIO  RANDOM  WIRE  TUNER  lels  you 
operate  1 .8  la  30  MH2  with  random  wrre.  Up  to 
2D0  wans  RF  OUTPUT.  Small  enotigti  to  carry 
in  your  tiip  pocket  Ultra  compact  2x3x4  incfies. 

Match  low  and  high  impedances  hy  interttiang 
ing  ir^put  and  output.  SO  239  coax  connectors. 

One  year  uneonditicttial  guarantee. 

Oftter  ^m  MFJ  and  try  IL  t\  not  defighted, 

return  witt\in  30  days  tor  relund  {less  shipping). 

Order  yours  today.  Caff  toi  fr«9  8Dtl-M7'1800. 

Charge  VISA,  MC,  Or  mait  check,  money  on^er. 
Add  S3. CO  each  tor  shipping. 


MFJ-9Q0  ECONO  TUNER  matches  coax,  ran 
dom  wires.  FuJI  band  coverage  1 .8  to  30  MHz. 
Up  to  200  watts  RF  OUTPUT.  Etficient  airwound 
inductor  gives  more  watts  gut  than  tapped  torofd. 

SO-239  coax  cennecton.  &x2x6  inches.  One 
year  unconditional  guarantee- 

MFJ401  Versa  Tuner  available.  Same  as 
MFJ  900  but  tias  4:1  balun  for  balanced  lines, 
$49.95. 

fie  ware  of  tmltiters.  Some  are  sttll  copying 
our  earlier  models,  MFJ  has  made  improvements. 

For  example,  a  new  etficient  airwound  indue- 
tof  gives  you  less  fosses  than  a  lapped  loroid 
for  more  watts  out  and  plenty  ol  inductance  for 
full  band  coverase  18  to  30  MHz. 


CAU  TOU  F11EE 


800-647-1800 


For  technical  m format} on,  order/repair  status,  in 
Mtes.,  outside  coaiinantal  USA,  call  60t  323  5869. 

MFJ  ENTERPRISES,  INC. 

BOI  494,  MISSISSIPPI  STATE,  MS  39762 


DUPLEXER 

&  CAViry  DIGEST 


it  G  Meters.     2  M«t«rt.    2^  MHx.     450  UHi 

•  CONSTRUCTION    DETAILS.   OPERATION 

•  GONFidURATtONS.    CMAflACTEfllSTJCS 

•  COUPLING,      CASCADING.      ISOLATtON 

•  applications.  MEASUREMENTS 
-k  NOISE.  DESENSE.  INTER  MODULATION 
it  PHOBLEMS.    SOLUTIONS,    FIGURES 


*8.50 


*^Ct62 


uastie  fublishing 

Box  17  7  78  •  Tucson  *  Ai  •  85731 


m  m 

IMI 


1^076 


Digitrex  Electronics 

PA«19  Wideband  Praampliflar 

A  ■  If  de  Gtm' 

^    -"  *  5h3  Orimi  rnf^ui  k  Output  linp«dtfl«« 

■  Tiny  PC  Baard  Sit4(^<'t     ■  1-S/l   « 
,t  ■  Ansoiuittlv  No  Tgjnmg  R#qylr*d 

m  Uriwi  on\i  20MAwt2VOC 
Q^l  ■  G'tiT  Wi.r  io  iTvcf^tt*  Smnmtmtif 

O  ■  9^   *  Fuiry  Aii*intii»d  «n^  TtHtd 


O  ■  9^   *  Fuiry  Aii*intia»d  «n^  TtHtd 


Partafale  600  MHz        ,,  ^^  ^^,  „^^ 

Frequency  Countap»|  KH|or  \m  Hr  RBTOt.it.rK- 

"^  •A:i5trriTblcil  mil  T«it«l 

1  •5.7d     :j     I      ■   /  V.    <    1    .       t1 

^^  *BHC  Win 1 1  Af> m'.n u  0 ti i  SB  <»f ■ 


S59.95  WmntnU 


Ptgil^reK  HiactrDntcs 


*75  mV  SgnsHivltv 


LA.IEST  ADDITlONSi  ASSt'.M[nF[l  ftNO  T|«Tf  Ri 
i  30D  laa  MHZ  Ptiiicalm  J- TOOiUjimI 

I'S  iiOD  gnu  MHZ  Husicjlpf  ■:  WmA  1  IKl 

F'S  l?5(]  SnnMHZj'  I   100.  T2QQWHJ?     j   IIUHJ  rlH' i  kiI  c^riM^ 


SfEi  til 


atlnti 


BRAKE 

BEND  &  FORM 
.060  ALUM.  & 

STL. 


EASY 
TO  USE 

BUILD  CUSTOM 
CABINETS  YOU'LL   BE 
PROUD  OF  I  COMMERCIAL 
QUALITY  AT  I/io  THE  COST  I 

GUARANTEED!  IQS^ 

Z  ASSOCIATES  I  ^^'* 
3050  HI  SS  TH  »«.  J'O^'Vyiu/ 

siiva  SMiNGs ,  ru .  jiiti      ^^  LV*'^t 


Nev  SflTELUTE 

For    " 


home. 


St^ier^wp  flweiSlkxi-'Coior  Uke  Nev«r  fi«ftt9 

Get  over  50  channels  of  television 

directly  from  the 

satellite!   HBO, 

Shovrtlme,  the 

SuperstationSf  and 

sports  from  around 

the  world! 

Works  An  y  where ! 

Buy  oom|ri«t«  or  build  and  save.  Our  book  lof  js 
flwwytftffigi  Send  S7JS  today  or  call  oir  24  br. 
COD.  Hottim!  (305)  869-4283 

SPACECOAST  RESEARCH    '^sitT 

RO.  Box  442.  D«pL  a  Alt»wn1«  S|img4.  FL  3Z701 


HAM  SCAN-1:  YAESU  MEMORIZER 


'Scwia  145-148  MHz  in  Id  «*c.,  atcsfw  3  uc.  on 

tcthn  chftnnsla,  «implfl  7  wtr«  in«tsll«tiert. 

On DcR  Ti' Anfl  SvAn~T «**ia<ii**ap*aii*Bi'<*t S-J 3 . 33 


HAM  SCAN-a:  K'WD  7625,  7600, 


740gA,    KDK    2015II,    2Q1SA,    CLEGG    FM-SS 
MlDLAfUO  13-510,  H^Ar-aOSS,  Octrars  ■oaci. 
'  Addm  ona  chanrt<l  of  msmor^  to  ftny  Ab0v«  rtg 
*Scan  r»nge  aalftctdblfl  by  poarticm  of  radia's  MHf 

■wjtcti.  Up  CO  full  4  MHz  width. 
'Scan  raea  2O0  ItHzyssc  vt  10  kHi  atspa  with  ■  3 

■vcond  paunA  on  all  activv  chAnnalt 
*M*lt«-fTiqunti»d    switch    prouidtt*   3   functioni: 

■tirt/itopi  ramots  freq.  in  cm  men  ting  and  xmic 

intirloek  vvhfln  actiuety  Bcsnntng 
*  Scanner  maunta  inside  r«ttia,  nii  extarnal  boK 
*A««iirTtb(f»d,  taitfld  and  giiRrantead  S59.95 

ORDER  HAM  5CAN-2  and  Hpacify  cypa  of  radio 


ffecknical^linic 


s>_ 


P.O.  BOX  636  *^T^«* 

STEnUlUG  HT5,  iVil  40078 

Phone  Ordors  Call:  [313]  206^4836 


AN/Art-4¥  AM  L  FM  Biccclva—  I  1 S  Volts  60  Cycle'  I oi 
ff  rquenc  ie&  3  8  I  o  4000  meg^sy  Ir  S  1 1  *.50 

[Tuning  Unfts  AvaUable  TLIR  ) 

AN/AfeT'i  i  Trjuisinrtter  for  80.  40,  20  ar>d  1 0  meters 
too  Walts  Oulpui  on  AM,  CW  &.  MCW. 

With  ^n  tub«^S47.S0 
set- SI  2  TIAN&MnTEK'&EC£lV£l  I  QO  iSttttti.  O  fVA\ 
CcjmroMetJ  on  4  Qiafin^r  Excellent  condif  Ion 

Al$  lube^  S4I.S0 
AIC-S  TlANSAinTER  wirti  all  lubct  and  cry^tar  Br^nd 
new  (8C-457^  S,3mc  .  .  -  BC  458^5  5  Tmc).  f  16.95 
AC  roWtt  SUPf LIT  lot  iibovr  (ramniri[«r  tCMnpltirly 
wir^rit^inid  tested  N;e*  llft'tW 

H'la^AIC'S  Vlir  ttCOVEl  trysfal  Control  lect  on  4 
channels  I  OO-l  SC)  MC  Ewcelicm  usedcwKl.  lilT.SO 
T-lI/AftC-5  VHr  Tf*i&iBkte**  Oysiial  Controlli»l  Ofl  4 
channvls.  100-156  mc.  S19.S0 

Ml- 11  DyoABotcM,  Mn  Si. 95 

LD^AtC'S  KECirVDI  l-^O-SSO  KC  tpniinuous  (immg 
irS#Cl.  w^ithdlltulTfrS  $16.95 

AH'l  BEOIVEI 754-2 1«  MC  Wew  %  I  0.9S 


Wri  t«  for  ca  ta^og  -  5«nd  50c  for  postmin 


Terms:  F  Q.B.  NYC  ^f  .  X-piSit  *ilt!  Orcl«f.  tialance 
COO  or  temiiiance  m  fut^  Sub^eci  10  prior  Sale  and 
pTtce  ctiange 

Q^Q  Radio  llectToiUcs  CO.  ^G2« 

45-47  WARREN  ST, 

NEW  YORK,  NV  iCNKlTPfi.  2I2-I67-460S 
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.  at  last . . 


L* 


your  shack  organized! 

A  beautiful  piece  of  furniture  -  your  XYL  will  love  it! 

$16450  S-F  RADIO  DESK 

Deluxe  -  Ready  to  Assemble 


Aj  so  Available.. .. 
Floor  Space:  51"  Wide  by  30"  Deep 
SI  92.50 


D&s'\gr\&6  with  angled  rear  shelf  for  your 
viewing  comfort  and  ease  of  operation. 

FINISHES:  Walnut  or  Teak  Stain. 
Floor  3p«C8: 39"  WJde  by  30"  De«|> 

Adcfitional  Infomnation  on  R^Quesl 

Checks,  Money  Orders,  SankAmericard 

and  Masier  Charge  Accepted. 

F.p.e.  Culver  City.  {In  Call^  Add  6%  Sales  Tax.) 
. PEALER  INQUIRIES  INVITED 


SI 


*^S33 


^ 


S-f  AfiKileur  Roilf o  yWnce/ 


THE  FIRST  CHOICE  IN 

REPEATER  CONTROL 

The  Power  and  Flexibility  of  Microprocessor  Technology 

AUTOPATCH,  REVERSE  PATCH,  SMART  ID,  ACCESS  CODE 
MUTING,  MORSE  CODE  ANNOUNCEMENTS,  FLEXIBLE 
FUNCTION  TIMEOUT,  COURTESY  TONE,  LINKING, 
CONTROL  OP,  FUNCTIONS,  TWELVE  USER  FUNCTIONS, 
_  AND  MUCH  MORE. 

Call   or  write  for  specifications: 

MICRO  CONTROL  SPECIALTIES         (617)  372-3442 

,^M69  23  ELM  PARK  GROVELAND,  MA.  01834 


INTRODUCES 

OUR  NEW 
EXCLUSIVE 

MOBILE  ANTENNA 

•  GREATER  FIELD  STRENGTH 

•  GREATER  TUNING  RANeE 

•  ALL  NON-CORROSIVE  PARTS 

•  ALL  THREAOS  U.S.  STANDARD 
3/a  X  24 

•  MADE  ENTIRELY  OF  QUALITY 
MATERIALS 


Radiator,  Mast»  10  Meter  Adaptor,  and 
1  ea.    75,  40,  20  and  15  Meter  Colls 

(Parts  may  be  purchased  separately) 

Common  2 -4^6  and  8  MHz  MARINE 
frequency  coils  also  available 

2  to  30  MHz  Custom  Frequency 
CoilStmad6  to  order 


Contact  your  favorite  dea/er  or 
^^  AB2  Write  for  brochure 


AHF/ANTENNAS 

2814  S.  Baywater  Ave. 
San  Pedro  Ca.  90731 
Phone  (21 3)  831 -5444 

Dealerships  avalFable 


COAX 
SWITCHES 

from  Barker  &  Wrfliamson 


w^ 


Model  593 

•  Singfe  Pole  3 

Position    with 
grounding  of  all 
unused  positions 

•  Cross  (a  fir     (mea- 
sured at  30  MHz)  fs  -45db  between  ad- 
jacent outlets  and  60  db  between  alter- 
nate outlets 


Model  594 

•  2  Pole  2  Position 
«  Cros&tBtk  45db 

(measured    at   30 

MHz) 


Specif  Jeations  for  bolti  switcties 

•  Powers  KW'2KW  PEP 

•  impedencm  50-75  ohms 

•  VSWR  1.2:1  up  to  150  MHz 

•  Dimensions  1W  high,  5'  wide,  3"  deep 

•  Weight  1  lb. 

•  Mount  Wall  or  desk 

1^  B23    Available  at  your  B&W  dealer 


B*W 


Barker  &  Williamson,  Inc. 

10  Canal  St.  Bristol,  Pa,  t9007 

Telephone:  (215)  738-5581 


DUPLEXERS 


I 


us  PATENT 
4080601 


i^WIS 


OUR  NEW  BANDPASS- 
REJECT  DUPLEXERS  WITH 

OUR  EXCLUSIVE 

BpBr  CIRCUIT* 

,  ,  ,  provides  superior  perfor- 
mance, especially  at  close 
frequency  spacing. 

Models  available  for  all  Ham 
bands.  Special  price  for 
Amateur  Repeater  Clubs 

CALL  OR  WRfTE  FOR  DETAILS: 


WACOM  PRODUCTS JNC 

Box  7307 

Waco  Texas  76710 

317/776-4444 


The  QSL  Organizer 
Holds  240  QSL's 


iM 


FREE  ALBUM  SJa^g^eT 

Tired  of  cluttering  up  your  walls,  stuftirtg  QSL 'sin 
drawers  and  ttoxes?  A  great  new  way  to  organize, 
preserve  and  display  your  QSL  cards  is  in  clear 
vinyl  pocket  pages.  Each  specially  designed, 
crystal  clear  heavy  duty  page,  holds  6  cards 
(back  to  back).  The  roomy  4"  x  6"  pockets  even 
hold  those  extra  large  Japanese  QSL's.  Witti  every 
40  pages  (mmimum)  ordered,  you'll  receive, Free  * 
a  handsome 9" X  14''  sturdy  3-nngalbL^m,  fully 
padded,  in  durable  'Brown- Hide'  vinyL 

As  gifts  for  friends,  as  valuable  club  pnzes.  or  as 
a  treat  for  yourself  -  the  QSL  Organizer  is  a  must, 
for  every  radio  shack.  Try  it  for  30  days.  If  you're 
no!  delighted,  return  it  for  rull  refund. 

1  Fftfe  Mh^tn  arid  49  i^aps-  at  .4T  *i>  Pages .  pkgs  of 

;   jfes  it  .|0  si! jpping.  T^rt^  $f B.-?B  40  only 

g  FR£I  iMiflumi  amt  W  pB|j«*  i^  M  ei  C  A  resid  ents 

;  ^i^  js  (tWpfeini,  liEaal $35.4$ ;  arfd  B%  tax 

Se  r>d  Ctieck .  M  ciney  Order,  Maslercharge .  V  isa  to :     % 
MIL  INDUSTRIES  Dept3 


K 


P.  Q.  Box #444^7    PaBorama  City,  DA9140Z 


'J 


p^  fteader  Service  see  page  179 
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DX 


from  page  20 

no  reli@f  from  the  problems 
created  by  the  shared  status  of 
as  and  7  MHz  with  HF  broad^ 
casting.  These  guesses^  due  to 
the  lack  of  word  from  the  con- 
ference^ are  Uke  trying  to  bet 
Sunday's  footbaM  games  on 
Saturday  witn  half  the  football 
league  down  with  the  flu. 

Bits  and  pieces  now  from  No- 
vembers DX  happenings: 

Atex  Kasevich  W1CDC  an- 
nounced that  the  Canbe  DX  As- 
sociation has  had  to  scrap  its 
plans  (or  an  expedition  in  Au* 
gust,  1980;  Hurricane  David  last 
fall  wiped  out  the  group's  sea- 
plane, which  was  based  in  Flor- 
ida. 

USSR  stations,  including 
UB5WR  UT5BN,  and  UC2AAK, 
are  operating  on  160  meters* 
most  often  at  0400  between 
1650  and  1855. 

K1MM  operated  from  Mauri- 
tius (3B8),  then  from  Reunion  as 
FRDMM  during  the  CO  CW  Con* 
test,  putting  in  a  single-band 
1 0-meter  effort;  he  went  next  to 
Malagasy  Republic  (5R6),  but 
failed  \n  attempts  to  obtain  a 
license  to  operate.  Word  is  that 
no  American  will  be  granted  per- 
mission there  in  the  foreseeable 
future.  Bill  (KIMM)  operated 
from  the  Hong  Kong  QTH  of 
VS6D0  In  the  CO  Phone  Contest 
and  racked  up  2,000  contacts  in 
a  short  operating  session. 

More  pulse-type  interference 
was  heard  on  20  meters  in  early 
November  and  continued  inter- 
mittentty  for  a  month  or  so. 
While  it  was  not  as  bothersome 
as  the  'woodpecker^  we  note 
that  its  source  was  reported  to 
be  the  US  government  In  the 
form  of  the  US  Air  Force.  Sena- 
tor  Goldwater  K7UGA  entered  a 
note  about  the  USSR  woodpeck- 
er in  the  Congressional  Record. 

The  1S1DX  Spratly  expedition 
is  stiii  in  the  red;  they  have 
photographs  of  Amboyna  Cay, 
from  which  the  operation  took 
place,  available  for  $3,00  (3.5'*  x 
51  and  SI 0.00  {8"  x  lO'l.  Pro- 
ceeds will  go  to  the  fund  set  up 
tor  the  expedition.  Orders  to 
Bob  Schenck  N200,  212  Oak 
Leaf  Drive,  Tuckerton  NJ  08087. 

The  US  personnel  on  Diego 
Garcia  Island  rChagos"  on  your 
Countries  List)  have  a  new  club 
callsign,  VQ9CI,  which  made  its 


debut  during  November, 

N4HX/TTa  came  on  from 
Chad  in  mid-November  and  ex* 
pects  to  be  there  for  some  time. 
"Bull"  is  active  almost  exclusive- 
ly on  SSB  on  the  higher  bands, 
although  some  operation  on  40 
and  80  meters  is  promised  dur- 
ing contests.  QSL  to  0N5NT, 
not  the  Caiftook  address,  but 
rather  Ghisiain  Penny,  Box  5. 
Aafter.  Belgium. 

0N4LS  appeared  aboard  ship 
off  the  Somalian  coast,  signing 
604LS  and  claiming  to  be  an* 
chored  at  the  shore.  Ho  word  as 
we  write  on  DXCC  status,  but 
the  heavy  betting  is  that  it  won't 
count  untii  he  sets  foot  on 
shore. 

Jim  Smith  P29JS  traveled  fn 
the  Pacific  and  operated  from 
the  Solomons  (H44)  and  Nauru 
(C21):  he  has  been  mentioned  as 
one  of  the  possible  operators  on 
a  rumored  upcoming  operation 
from  Heard  Island. 

TN8AJ,  who  opened  up  from 
the  Congo  in  October,  says  he 
has  become  an  avid  DXer  and  is 
looking  for  new  countries;  after 
the  initial  shock  of  QSO  de^ 
mands,  he  has  settled  down  and 
tries  to  work  the  pile-ups  as  best 
he  can.  He  did  not  have  a  DM  li* 
cense  when  he  left  East  Ger- 
many, so  he  is,  in  fact,  a  Novice. 
Two  new  Congolese  licenses, 
TN8AH  and  TN8BF,  both  await 
equipment.  An  operation  pro- 
posed for  early  December  from 
both  TN  and  TL  by  KA1BQ. 
KA1B0H.  and  I8MP0  may  have 
reduced  the  demand  for  the 
Terrible  Ts." 

The  National  Contest  Journal 
has  been  reorganized.  A  t>oard 
of  directors  has  been  formed  to 
manage  the  business  and  pub^ 
ticity  activities  of  the  NCJ,  in 
hopes  of  making  the  magazine  a 
more  viabte  and  timely  publica- 
tion. The  Board  memt>ers  are 
W2GD,  K5RC,  N6SF.  and  K0TO 
(a  former  editor  of  NCJ).  The 
new  editor  is  Randy  Thompson 
K5ZD  . . .  There  is  an  Issue  in 
distribution  and  another  issue 
will  be  printed  in  late  December 
with  all  the  high-claimed  scores 
of  the  fall  contests.  The  Decem- 
ber  issue  will  be  the  first  under 
the  new  management  and  will 
be  mailed  to  all  subscribers  and 
all  former  subscribers.  A  new 
PO  Box  will  also  t>€  announced, 
a{ong  with  subscription  infor- 
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mation."  The  NCJ  has  been 
published  more-or-less  regular- 
ly, six  times  per  year,  over  the 
past  half  decade,  it  is  must  read- 
ing for  serious  contesters  and 
has  DX  information  relating  spe- 
cifically to  DX  contests. 

S2BTF  showed  almost  nightly 
from  Bangladesh,  on  the 
W7PH0  "Family  Hour"  gather- 
ing on  21340;  a  Hst  is  taken  at 
0045  with  two  stations  from 
each  US  call  area  making  the  list 
each  night.  OccasionaHy, 
S2BTF  could  be  found  answer- 
ing  COs  a  half  hour  or  so  before 
his  official  appearance  on  the 
"net;* 

4Nfl)MP  was  a  special  call 
from  Yugoslavia,  honoring  the 
125th  anniversary  of  the  birth  of 
Michael  Pupin,  a  Yugosiav/ 
American  inventor  who  taught 
at  Princeton  University  for  many 
years. 

K72CW/3C1  showed  up  on  20 
meters  in  late  November  for  a 
brief  operating  stint;  October's 
3C1AA  extravaganza  had 
cleaned  up  much  of  the  demand 
for  Equatorial  Guinea  QSOs. 

VE3HRSrrz  continues  his  on^ 
again^  offagain,  activities  from 
Mall;  he  is  not  particularly  in- 
terested in  working  pile-ups,  as 
much  as  DXers  would  like.  Ha- 
rassment will  drive  him  from  the 
bands,  as  it  has  others  over  the 
years. 

If  ElBH  had  actually  been  in  all 
the  places  the  bootleggers  have 
had  him  the  past  year  or  two,  he 
would  have  made  DXCC  in  per- 
son. There  was  a  reason  why  he 
was  picked  on,  and  many  have 
wondered  why  so  many  of  ama- 
teur radio's  unofficial  policemen 
made  Sife  difficult  for  him.  The 
following  report  appeared  in  the 
September,  1979,  issue  of 
Break-in,  the  Official  Journal  of 
the  Hew  Zealand  Association  of 
Radio  Transmitters: 

'*EI8H™This  station,  one  of 
the  biggest  sources  of  QRM  to 
DX  for  years,  has  been  silenced. 
The  operator,  an  aging  Patrick, 
has  finally  been  tricked  into  be- 
ing caught  for  his  bfatantly  stu- 
pid action  on  the  bands.  His 
consistent  jamming,  bugging, 
and  illicit  operation  have  re* 
suited  in  him  losing  his  ElEH 
call.  It  all  came  about  after 
Patrick  bugged  so  many  DX  nets 
with  his  high  power  signals,  if 
one  had  worked  in  or  listened  in 
on  any  DX  net,  it  would  t>e  found 
that  sooner  or  later  he  would 
show  up.  He  created  chaos  by 
placing  a  carrier  on  the  net  fre- 
quency; on  many  occasions,  it 


was  associated  with  music, 
bells,  chiming,  or  buzzsaw  nois> 
es  which  completely  disrupted 
the  operation.  European  sta- 
tions could  not  work  weak  Pacif- 
ic or  other  DX  because  of  the 
bedlam.  He  certainly  achieved 
his  goal.  On  another  operation, 
his  cati  would  appear  with 
Et8H/A,  GT,  GJ,  HM.  and  many 
other  areas.  Al!  of  which  cost  DX 
dollars.  IRGs^  and  postage  for 
no  end  result.  His  operation  was 
also  linked  with  many  other  tio- 
gus  calls  as  well. 

"His  downfall  came  atiout  on 
August  1st  when  P29JS  and 
several  European  operators  put 
their  plan  to  the  test.  They  gave 
advance  notice  about  a  special 
station  which  was  to  show  up  on 
the  P29JS  (Jim  Smith)  Net. 
SM5BBG  made  arrangements  at 
the  European  end  with  the  El 
Post  Office  officials  to  be  ready. 
Tracking  stations  in  Southwest 
England,  CT2,  and  SM  soon  con- 
firmed their  suspicions. 

•"Palrick  duly  came  on  as  they 
expected  and  the  Post  Off  ice  of- 
ficials  swooped  in,  catching  him 
red-handed.  His  license  was 
cancelled,  but  they  could  not 
confiscate  his  station.  If  he  were 
to  operate  again  without  a  li- 
cense, the  officials  could  then 
take  all  of  his  station  away. 

"The  person  largely  responsi- 
ble for  the  closing  down  of  EI8H 
has  been  SM5BBC,  who  has 
brought  diplomatic  pressure  to 
bear  on  the  El  Post  Office  to  do 
something  about  the  mess  be- 
ing created  by  ElBH's  actions. 

"SM5BBC  is  to  be  commend- 
ed  for  his  action  which  has  near- 
ly made  him  bankrupt.  Financial 
remuneration  is  recommended 
to  ZLs.  If  you  can  spare  a  dollar 
or  IPCs,  I  suggest  you  send  It;  it 
wifl  give  confidence  to  those 
who  are  prepared  to  fight  for  the 
ctearing  of  our  DX  bands  of  un- 
warranted, selfish  operators 
who  mean  to  cause  hardship  to 
amateur  radio." 

We  couldn't  have  said  it  bet* 
ter.  The  above  was  written  by  Ar- 
thur L^w  ZL2HE,  one  of  New 
Zealand's  most  active  DXers 
and  editor  of  Break-ln's  "DXing" 
column. 

Tfie  information  for  this  col- 
umn, with  the  exception  of  the 
above  excerpt,  was  from  The  DX 
Bulletin  out  of  Vernon  CT. 
Please  support  the  DX  bulletin 
of  your  choice  by  sending  infor- 
mation when  you  have  it.  Better 
yet^  send  it  to  all  the  bulletins* 
plus,  of  course,  to  73  for  inclu- 
sion In  this  column. 
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from  page  18 

arrangements  were  made  over 
the  amateur  radio  circuit  for  the 
pilot  (Bob  Morefield  WA6FTN)  to 
fly  down  at  dawn,  pick  up  Mar- 
tinez, and  fly  him  to  the  hospital 
In  Ensenda,  700  miles  to  the 
north.  During  the  rescue  of 
Jesus  Martinez,  hi3  mother  and 
family  were  kept  fuJIy  informed 
by  Chuck  Reiter  WA6IWS  and 
John  Sidler  WA60ZF,  who  were 
translating  in  Spanish  at  Ensen- 
ada  net  control. 

"Once  again,  amateur  radio 
operators  proved  that  Ihey 
could  provide  effective  emer- 
gency communications  across 
difficult  terrain  and  distances," 


LINKING  DEPARTMENT 
(CONT.) 

Let  me  say  a  few  words  about 


Bob  Couger  W6KPS,  a  human 
dynamo. 

Bob  is  a  person  who  believes 
that  cooperation  with  others  is 
the  key  to  accomplishing  his  ob- 
jectives. For  example,  a  few 
years  ago  Bob  pulled  off  what  I 
consider  an  amazing  feat.  He 
placed  Into  operation  an  open 
146.34/.94  repeater,  complete 
with  autopatch  facilities,  and 
did  so  with  the  blessings  of  the 
remote-base  owners  who  had 
been  opposed  to  such  a  system 
until  that  time.  How  did  he  do  it? 
He  worked  with  the  amateur 
community,  rather  than  as  an  in- 
dependent entity  trying  to  con- 
quer the  world.  It  took  quite  a 
few  years  for  him  to  reach  his 
goal  of  setting  up  an  open 
*34/.94  repealer  in  his  area,  but 
when  it  did  go  into  operation,  it 
was  welcomed  by  everyone  -  in- 
cluding the  remote  owners  who 


had  originally  been  opposed  to 
its  establishment. 

The  latest  venture  that  Bob  is 
involved  in  is  another  "coop- 
erative" open  interlinked  system 
between  his  own  repeater,  the 
WR6AFR  Juniper  HHts^Lan'- 
caster  system  and  the  WR6ACE 
system.  At  the  WR6AFR  site, 
Kitt  Clover  (the  system's  owner) 
has  installed  equipment  that 
permits  accessing  other  open 
repeaters  as  far  away  as  Las 
Vegas,  Nevada. 

Bob  explains  the  operation 
this  way;  "To  operate  this  radio 
system,  all  that  is  necessary  is 
to  think  of  it  as  a  string  of  dom- 
inoes. For  example,  if  you  are  in 
Santa  Maria,  California,  and 
want  to  talk  to  Las  Vegas,  you 
first  dial  your  two-meter  radio  to 
the  W6KPS/RPT  repeater  on 
147.81/.21.  You  then  enter  a 
touchtone  code  that  links  you  to 
WR6ACE,  followed  by  another 
code  that  activates  the  link  to 
WR6AFR.  Entering  yet  another 
code  turns  the  WR6AFR  equip- 


ment to  .28/,83  transceive  and 
you  have  thereby  gained  access 
to  the  Las  Vegas  .28/.88  re- 
peater. By  sending  the  codes  io 
reverse  order,  the  link  is  ter- 
minated." 

Bob  stresses  two  important 
factors.  First,  that  users  of  the 
interlink  should  identify  them- 
selves both  before  and  after 
sending  any  control  codes.  Sec- 
ond, they  should  always  remem- 
ber that  courtesy  while  op- 
erating is  of  paramount  impor- 
tance. To  again  quote  Bob:  "We 
are  only  guests  on  these  other 
systems  and  do  not  own  them." 

Will  this  system  ever  be  ex- 
tended into  Los  Angeles  and  f  ur- 
ther  south?  I  doubt  it  —  unless 
the  problems  with  jamming  we 
have  here  can  be  dealt  with  and 
a  semblance  of  order  restored  to 
LA  two-meter  operation. 

f^ore  information  about  this 
interlinked  system  and  its  op- 
eration can  be  obtained  by  send- 
ing an  SASE  to  Bob  Cougar 
W6KPS,  1095  McCoy  Lane,  San^ 
ta  Maria  CA  93454. 
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from  page  32 

so  the  divisor  is  added  to  the 
result  of  the  subtraction  by  the 
ADDB  instruction.  The  A  reg- 
ister now  contains  the  original 
partial  dividend. 

When  the  8080  executes  the 
instructions  at  NOADD,  it  must 


enter  a  logic  zero  or  logic  one 
into  the  q  uotient.  Therefore,  the 
state  of  the  carry  is  compie- 
mented  by  the  CMC  instruction 
and  then  saved  in  the  H  reg- 
ister. H  the  subtraction  did  not 
generate  a  borrow,  then  the 
carry  is  a  logic  zero,  but  a  logic 
one  must  be  entered  in  the  quo- 


tient. If  a  borrow  was  generat- 
ed, the  carry  is  a  logic  one.  This 
means  that  a  logic  zero  must  be 
entered  info  the  quotient.  The 
CMC  instruction  complements 
the  state  of  the  carry  to  the 
state  needed  in  the  program. 
Finally,  the  content  of  the  L 
register  is  decremented  by  the 
DCRL  instruction.  If  more  bits 
within  the  dividend  must  be 
tested,  the  8060  jumps  back  to 
NXTBIT;  otherwise,  it  returns 
from  the  subroutine  with  the 
quotient  in  the  H  register  and 
the  remainder  in  the  C  register. 


There  are  a  number  of  soft- 
ware tricks  that  can  be  used  to 
simplify  these  two  mathemati- 
cal subroutines.  However,  un- 
less your  microcomputer  can 
execute  multiply  and  divide  In- 
structions or  has  special  muiti- 
piy/divide  ftardwarB,  multiplica- 
tion and  division  operations 
will  have  to  be  performed  using 
these  or  similar  algorithms. 


isX%  JF. 


W2NSD/1 

NEVER  SAY  DIE 

ec//tor/a/  t>y  Wayne  Green 


from  p3QB  14 

er^  but  which  for  some  reason 
never  was  used. 

From  the  iab,  we  were  taken 
to  dinner  at  a  special  chicken 
restaurant  (no,  not  Colonel 
Sanders,  though  there  are  a 
number  of  them  around  Tokyo). 
The  dinner  started  with  raw 
chicken,  served  the  same  as 
they  do  raw  fish,  with  a  tare 


sauce.  It  was  delicious.  From 
there,  we  went  through  a  series 
of  chicken  dishes  ...  it  seemed 
like  dozens  . . .  until  I  wasn't 
sure  I  would  be  able  to  get  up. 
Have  I  mentioned  that  you  sit  on 
the  floor  in  most  Japanese  res- 
taurants? it  was  a  wonderful 
meal  and  I  hope  to  have  another 
chance  at  one  next  year. 

The  world  is  full  of  very  good 
food   it  you  are  game  to  try. 


Some  people  can't  even  try 
these  things  and  find  out  wheth- 
er they  are  good  or  not.  Some 
things  don't  taste  good  to 
me  . . ,  some  being  an  acquired 
taste  . . .  like  beer.  Some  things 
are  fine  in  the  right  setting,  I  am 
not  much  of  a  tea  drinker,  yet  \ 
do  enjoy  the  Chinese  green  tea 
served  in  a  glass,  or  even  the 
most  British  ot  tea  served  with 
biscuits  for  afternoon  tea.  I  can 
almost  get  into  liking  beer  when 
I'm  in  a  German  beer  hall,  sur- 
rounded by  people  singing  and 
having  a  good  time,  drinking 
beer  by  the  liter. 

The  next  afternoon,  we 
stepped  off  the  Pan  Am  plane  in 
hot,  humid  Guam.  I'd  visited 
there  for  a  few  hours  in  1959,  but 
had  not  had  a  chance  to  see 


much  on  that  trip.  The  trip 
before  that  was  when  my  sub- 
marine, the  Drum,  pulled  into 
Apra  Harbor  on  Guam  on  Janu- 
ary 17,  1945,  after  our  12th  war 
patrol.  We'd  been  patrolling 
around  Okinawa  and  had  had 
some  very  close  calls  during 
that  patrol  run.  We'd  been 
depth-charged  enough  so  the 
Japanese  had  reported  us  sunk 
. . .  news  which  went  out  on  the 
radio  in  the  U.S.,  but  which  for- 
tunateiy  my  folks  had  missed. 

When  we  cruised  Into  Guam, 
the  fellows  on  the  other  sub- 
marines in  for  refit  and  refueling 
were  amazed.  The  Navy  was 
amazed,  too  . . .  they  didn't  even 
have  our  mail  there  for  us,  which 
made  our  Christmas  presents 
even  later ...  we  got  most  of 
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them  in  February,  which  was 
tough  on  the  cakes  and  cookies. 
The  fruit  cakes  survived,  but 
who  cared? 

As  soon  as  the  arrival  orgy  of 
eating  fresh  fruit/tomatoes,  and 
ice  cream  was  over,  we  packed 
our  seabags  and  headed  for 
Camp  Dealey,  a  rest  camp  over 
near  Talofofo  village.  We  had 
two  weeks  of  "rest"  there.  The 
rest  consisted  of  distilling  as 
much  torpedo  alcohol  as  possi- 
ble in  a  converted  coffee  urn  and 
mixing  it  with  canned  grapefruit 
juice.  It  got  awfully  drunk  at 
times. 

The  crew  quickly  found  other 
potables  than  their  "gilly'^ 
(torpedo  alcohol).  The  Guama- 
nians  had  a  pleasant-tasting 
lethal  drink  made  from  palm 
sap.  They  would  cut  off  the  top 
of  a  coconut  palm,  collect  the 
sap,  and  distill  it .  . .  lightning. 

Bill  Davis  K7IRC/KH2  met  us 
at  the  airport  and  drove  us  to  the 
Guam  Hitton.  Guam  has  grown 
up.  That  almost  completely 
devastated  town  of  Agana  in 
1945  now  looks  more  like  the 
outskirts  of  Phoenix,  with  some 
tall  buildings  and  a  lot  of  stores 
and  Industries.  The  thatched 
huts  are  now  ranch-style 
houses. 

We  had  just  time  to  unpack  a 
few  clothes  and  then  get  to  a 
nearby  hotel  for  a  dinner  with 
the  hams  and  computer  hob- 
byists of  Guam.  114  of  them 
turned  out,  with  thetr  wives,  and 
we  had  a  real  fun  dinner.  After 

the  meal,  I  talked  everyone  to 
sleep  alternately  on  amateur 
radio  and  computers.  I  men* 
tioned  that  I  wanted  to  get  a 
couple  dozen  hams  to  come  on 
the  tour  next  year  and  their  en- 
thusiasm was  high  ...  be  sure 
to  bring  HTs  to  use  the  local 
repeater  and  be  prepared  to  pair 
off  with  local  hams  to  get  in 
some  rare  DXing. 

The  next  morning  we  were 
driven  all  over  the  island,  in- 
cluding 3  try  at  finding  old  Camp 
Dealey.  The  camp  was  com- 
pletely gone,  remembered  only 
by  a  gas  station  with  the  name 
on  it.  There  are  a  few  houses 
where  the  camp  used  to  be  and 
a  whole  lot  of  jungle.  1  talked 
over  old  times  with  some  of  the 
people  in  Talofofo,  which  used 
to  consist  of  a  few  dozen  grass 
huts  and  now  looks  like  a  small 
town  in  California, 

The  next  stop  was  for  a  cou- 
ple hours  in  Hawaii,  I  quickly  got 
on  the  local  repeaters  and  was 
called  by  Katashi  Nose  KH6IJ.  a 


very  old  friend.  He  sounded  sur- 
prisingly  weH  and  was  obviously 
enjoying  being  able  to  get  back 
on  the  air  after  his  illness.  He  is 

stili  writing  his  column  for  the 
Honolulu  Advertiser  ,  , ,  it*s 
been  a  fixture  of  the  paper  for 
many  years. 

That  evening  we  arrived  in 
San  Francisco  and  an  overnight 
rest  before  continuing  to  Boston 
and  Peterborough.  Sako  had 
presented  me  with  his  latest  HT, 
the  207,  and  I  finally  had  an  op- 
portunity to  get  it  charged  up  so 
I  could  try  it  out.  I  had  a  ball 
scanning  all  of  the  channels 
with  it . .  .  imagine  a  scanner 
built  into  an  HT!  But  for  some 
reason  I  couldn't  get  it  to  trans- 
mit above  145.99  MHz.  Hmmm,  it 
can't  be  a  Japanese  model,  be- 
cause it  has  the  600-kHz split  for 
repeaters,  and  it  isn't  an 
American  model  . . .  what  went 
wrong?  I  checked  with  Yaesu  in 
California  after  getting  back  and 
found  that  it  was  a  European 
model.  They  will  send  me  an 
American  model  as  soon  as  they 
get  a  new  batch.  I  can  hardly 
wait , . .  the  rig  looks  fantastic. 

For  some  reason,  I  had  no 
problem  adjusting  to  the  twelve 
hours  of  time  difference  when 
we  arrived  in  Asia,  but  after  get- 
ting back,  I  found  myself  strug- 
gling not  to  have  six-hour  after- 
noon naps  and  one-hour  nightly 
naps.  It  took  a  couple  of  weeks 
before  I  was  really  back  to  nor- 
mal. 

The  trip  was  more  fun  than  I 
can  ever  describe . . .  and  1  hope 
some  of  you  readers  will  be  able 
to  make  three  weeks  available 
next  October  and  come  along 
for  some  hamfests,  a  lot  of 
Chinese  food,  and  a  wonderful 
time. 

GOVERNMENT  AT  IT  AGAIN 

A  newspaper  clipping  sent  in 
by  WB2EQG  was  so  preposter- 
ous that  I  had  to  read  it  twice  to 
be  sure  that  it  wasn't  a  joke  in 
poor  taste. 

It  seems  that  our  government 
has  such  a  desperate  need  to 
spend  more  and  more  money 
that  they  are  now  asking  for 
recommendations  on  manda- 
tory safety  standards  to  prevent 
CBers  from  electrocuting  them- 
selves by  leaning  towers 
against  power  lines-  This  is  be- 
ing done  by  the  U,S.  Product 
Safety  Commission,  1111  18th 
Street  NW,  Washington  DC 
20207. 

Granted  that  some  CBers 
managed  to  electrocute  them- 


selves . . .  and  possibly  a  few 
hams,  though  I  have  yet  to  get 
word  of  a  ham  fried  this  way  . . , 
is  this  any  reason  to  insulate  the 
power  lines?  Or  to  force  tower 
manufacturers  to  insulate 
them?  Common  sense  has  to  be 
counted  on  somewhere.  This, 
claims  the  bureau,  is  now  the 
single  largest  cause  of  elec- 
trocution in  our  country.  I  don't 
believe  it 

If  this  is  a  problem,  it  needs  to 
be  made  more  of  in  magazine  ar- 
ticJes.  But  with  the  continuing 
drop  in  CB  . . .  particularly  in  DX- 
Ing,  which  was  big  a  few  years 
ago  , , .  I  suspect  that  the  tower 
biz  for  CBers  is  way  down. 

Again,  if  it  \s  a  problem,  every 
CBer  has  to  buy  his  tower  from  a 
dealer ...  so  make  sure  that 
dealers  remind  the  customers 
that  such  a  danger  is  a  real  one. 
Ham  dealers  reading  this:  Be 
sure  to  mention  this  when  a  ham 
buys  a  tower ...  or  anyone 
else  . . .  even  a  CBer. 

In  the  meanwhile,  Washing- 
ton is  going  to  move  ahead  on 
this  serious  problem  and  come 
upj  at  great  expense,  with  a 
target  deadline  for  the  proposed 
standard  set  for  April  30,  1981. 
Can't  anyone  stop  this  crap? 

ON  THE  RADAR  FRONT 

Preliminary  tests  of  the  latest 
Radio  Shack  Micronta  ($200) 
show  it  to  be  as  good  or  even 
perhaps  a  tad  more  sensitive 
than  any  of  the  other  detectors 
I've  tested  . . .  and  that's  getting 
to  be  quite  a  bunch  by  now,  ! 
have  it  in  parallel  with  the  Fox  in 
our  RX7  and  it  is  nip  and  tuck  be- 
tween the  two.  One  thing  is  for 
sure:  With  this  detector,  your 
chances  of  getting  clocked  by  a 
radar  unit  without  knowing  it  are 
nil. 

For  those  of  you  who  are 
sanctimoniously  mumbling  that 
speeders  ought  to  be  caught 
anyway  and  that  radar  detectors 
should  be  outlawed,  let  me  give 
you  a  piece  of  information:  The 
estimates  of  speeding  tickets 
given  in  error  run  as  high  as 
30%j  according  to  testimony  in 
courts.  That  means  that  some 
percentage  of  perfectly  in  no* 
cent  motorists  who  were  driving 
under  the  posted  speed  limit 
were  read  inaccurately  by  a 
patrolman  and  given  tickets. 
More  and  more  non-speeders 
are  seeing  the  light  and  arming 
themselves  with  detectors  so 
they  will  know  before  getting  in- 
to radar  reading  range  and  thus 
can  lower  their  speed  substan- 


tially below  the  posted  limit. 

For  those  readers  who  have 
managed  to  get  a  ticket,  either 
through  the  30%  mischance 
mentioned,  or  even  by  operating 
your  rig  near  a  radar  unit  and 
thus  giving  it  a  false  speed 
reading,  you'll  want  to  get  a  kit 
trom  Electroiert  to  help  you  fight 
the  case.  You  may  be  able  to 
find  The  Ticket  Book  in  a  local 
bookstore  {$6.95) .  .  Jf  not,  Elec- 
troiert has  'em  available.  But 
their$30kitisaverybigbook. . . 
1 W"  thick  and  packed  with  infor- 
mation which  will  help  your  law- 
yer ...  or  yoUj  If  you  want  to  try 
the  case  you  rself .  There  is  a  very 
complete  deposition  guide,  plus 
detailed  technical  data  on  every 
radar  unit . . .  and  data  on  many 
court  cases  which  have  been 
won,  With  lawyers  running 
around  $50  to  $75  per  hour,  you 
really  want  this  bundle  of  data, 
Electroiert,  Inc.,  4949  South  25A, 
Troy,  Ohio  45373. 

This  same  firm  has  just  an- 
nounced a  new  detector  which 
they  claim  is  as  sensitive  as  the 
famed  Escort.  I  haven't  gotten 
delivery  on  our  Escort  as  yet, 
though  weVe  had  one  on  order 
for  several  months.  lt*s  due  in 
soon.  Then,  if  I  can  get  one  of 
the  new  Fuzzbuster  elite,  HI 
have  a  chance  to  see  how  they 
compare.  We  have  plenty  of  ra- 
dar in  New  Hampshire.  It's  the 
moving-car  type,  which  has  the 
very  worst  reputation  for  ac- 
curacy and  falsing. 

Of  the  units  IVe  tested,  Tve 
found  the  $100  Micronta  Road 
Patrol  to  be  fairly  good.  It  does 
false  a  bit  more  than  I  tike,  caus- 
ing momentary  panic.  The  $200 
Micronta  falses  now  and  then, 
too,  which  Is  a  common  prob- 
lem. The  Fox  is  a  very  small  unit 
and  can  be  had  with  a  remote 
control  so  it  is  invisible  to  the 
world  , . .  which  is  nice.  Why  ag- 
gravate the  bears?  W  has  not  yet 
given  a  false  alarm. 

Tve  had  nothing  but  miseries 
with  the  Whistler.  The  Fuzz- 
buster II  works  quite  well ...  as 
does  the  Bearfinder.  Both  the 
Snooper  and  Super  Snooper 
false  so  much  that  I  just  ignore 
them.  The  Centurion  rarely 
speaks  up  until  we  are  going  by 
the  radar  unit,  far  too  late  for 
anything  useful.  One  of  the  bet- 
ter units  tested  was  the  Long 
Ranger.  Someone  swiped  it 
from  my  car  and  I  haven't  seen 
them  advertised  again,  so  IVe 
lost  track  of  the  firm  making 
them. 

Other  than  as  a  very  good 
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money-maker  for  towns,  police 
radar  serves  fittle  usefut  pur- 
pose. Most  of  the  radar  units  are 
poorly  designed  and  built,  and 
those  that  are  good  cost  so 
much  that  the  police  won't  buy 
them.  The  units,  even  the  best  of 
them,  require  a  lot  of  training  of 
the  officers  . . .  which  also  rare- 
ly happens.  So  you  have  a  poor 
unit  in  the  hands  of  an  untrained 
officer,.,  and  you're  the 
pigeon. 

NONPROFIT 

One  of  the  reasons  names  are 
being  changed  on  famHiar 
things,  such  as  "maintenance 
engineer  instead  of  "janitor,"  is 
that  this  also  changes  the  way 
we   feel   about   these   things. 

Some  recent  letters  from  read- 
ers indicate  that  because  73 
Magazine  is  not  a  nonprofit 
organization^  ^t  must  therefore 
be  a  profit  organization.  I  don't 
think  anyone  with  any  familiari- 
ty with  the  magazine  would  de- 
scrit>e  it  that  way.  The  real  case 
could  be  better  described  as  a 
non-nonprofit  organization. 

The  socfaMst  and  fascist 
camps  preach  that  making  a 
profit  is  a  bad  thing  and  making 


a  larger  profit  is  obscene  {which 
1  always  thought  had  something 
to  do  with  sex).  I  don't  have 
anything  against  profits  or  even 
obscene  profits,  it's  just  that  I 
have  never  been  much  oriented 
in  that  direction.  I  do  have  a 
thing  about  trying  to  break  even 
, , .  a  little  passion  which 
developed  when  I  got  behind 
and  had  the  aggravation  of  put- 
ting off  creditors.  That's  a  real 
bummer. 

1  don't  really  understand  this 
whole  business  of  nonprofit  cor- 
porations. I  belong  to  one  non- 
profit cfub  which  keeps  from 
making  a  profit  by  paying  de- 
lightful salaries  to  its  top  offi* 
cers . . .  and  which  has  saHed 
away  close  to  two  million  dol- 
lars in  cash  and  securities,  I 
suspect  that  if  I  tried  something 
like  that  wtth  my  non-nonprofit 
corporation,  I  would  soon  be 
hanging  by  the  thumbs  in  court. 

Most  corporations  have  a 
bunch  of  stockholders  who  are 
forever  pushing  for  profits  . . . 
which  are  then  (after  taxes)  dis* 
tributed  as  dividends.  Back 
when  I  started  73,  I  had  in  mind 
going  public  and  thus  permit- 
ting  the  readers  to  share  in  the 


ownership  of  the  magazine.  But, 
as  \  looked  into  it,  I  found  that 
this  would  put  the  pressure  on 

for  "performance"  of  the 
stock . , .  the  need  for  profits, 
which  could  then  be  shared.  I 
felt  it  was  better  to  share  any 
projected  profits  in  the  form  of  a 
larger  magazine.  And  why  not 
spend  any  possible  profits  on 
payments  for  articles,  making  It 
so  the  hams  with  the  drive  to 
write,  and  thus  benefit  all  of  us, 
would  benefit? 

I  started  73,  not  as  a  way  to 
make  a  lot  of  money,  but  as  a 
way  to  publish  a  magazine 
which  would  be  enjoyed  by 
hams  and  would  encourage 
them  to  build  equipment  and  try 
new  ideas.  1  think  my  goal  has 
been  accomplished. 

Aha,  but  what  about  starting 
new  magazines?  Certainly  that 
takes  a  big  investment  from 
somewhere?  Oddly  enough  , , , 
and  please  don't  let  this  get 
out . . ,  once  you  know  what  you 
are  doing,  you  can  start  a  new 
magazine  for  virtually  nothing. 
Tve  done  it  several  times  recent* 
ly.  The  only  investment  needed 
to  get  Kilobaud  M!CROCOM' 
PUTING  started  was  a  $10  post- 


er at  a  computer  show.  The  i  ,000 
subscriptions  sold  paid  for  fur- 
ther subscription  mailings  and 
putting  together  the  first  issue. 
The  ad  revenue  from  the  first 
Issue  paid  for  the  printing  and 
mailing  of  the  magazine  . , .  and 
it  was  just  a  question  of  puijing 
on  the  bootstraps  to  build  it  up. 
Unlike  a  nonprofit  organiza- 
tion, 73  does  not  have  one  share 
of  stock  invested  in  securities. 
Nor  are  there  any  six-figure  bank 
accounts  kicking  around.  We 
stilt  invest  any  probable  profits 
in  a  bigger  magazine  and  pay- 
ments to  authors.  It  will  prob- 
ably continue  that  way  as  long 
as  \  last. 

OCTOBER  WINNER 

As  much  as  we  hate  to,  this 
month  we  will  actually  be  g$¥ing 
money  to  one  of  our  advertisers. 
Frank  Kalmus  WA7SPR,  presi- 
dent of  RF  Power  Labs,  Inc,  had 
the  audacity  to  write  "Easy-to- 
Build  220  Transverter,"  which 
our  readers  sagaciously  voted 
October's  best  article,  so  we  are 
forced  to  send  him  a  $100  bonus 
check.  Save  us  the  the  embar- 
rassment, Frank;  Hold  the  ar- 
ticles! 


Contesis 
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March  eth  to:  SC  QSO  Party. 
Elliott  Farrell,  Jr.  WA4YUU,  PO 
Box  994,  Walterboro  SC  29488. 
Include  an  SASE  with  your  entry 
for  a  copy  of  the  contest  results. 

NEW  HAMPSHIRE  QSO  PARTY 
Operating  Periods: 

2O0O  GMT  February  2  to  0500 
GMT  February  3 

1400  GMT  February  3  to  0200 
GMT  February  4 

This  year's  contest  will  be 
sponsored  by  the  Nashua  ARC 
to  promote  the  Worked  New 
Hampshire  Award.  Stations  may 
be  worked  once  per  band  per 
mode.  NH  stations  may  work 
each  other. 
FREQUENCIES: 

Novice -3730.   7130,   21130. 
28130. 

CW-  1810,  3556,  7056, 14055, 
21055,  28130, 

Phone -1620,   3935,   3975, 
7235,14280,21380.28575. 

VHF-50J15  and  145.015  FM 
simplex. 

Suggested  times  — phone  on 


the  hour,  CW  at  30  minutes  past. 
No  CW  QSOs  allowed  in  the 
phone  band. 

EXCHANGE: 

NH  stations  send  RS{T)  and 
county.  Others  work  NH  only 
and  send  RSfT)  and  ARRL  sec- 
tion or  country. 

SCORfNG: 

Score  1  point  per  QSO.  NH 
stations  multiply  QSO  points  by 
the  number  of  NH  counties  plus 
ARRL  sections  and  countries, 
Others  multiply  by  the  number 
of  NH  counties. 

AWARDS; 

NH  club  competition  awards 
will  be  certificates  signed  by  the 
governor  of  NH  with  a  trophy  for 
the  winning  NH  club,  Mark  your 
summary  sheet  with  the  clyb*s 
name  for  any  club  entries.  Other 
certificates  and  the  Worked  NH 
Award  will  be  issued. 

ENTRtES: 

Mailing  deadline  for  entries  is 
March  16th,  Send  your  entry 
with  a  large  SASE  for  results 
and/or  awards  to:  NARG,  R.  Lint, 
10  Hartwood  Drive,  Merrimack 
NH  03054. 


ANNUAL  QCWA  QSO  PARTY 

CW 
Starts:  0001  GMT  February  B 
Ends:  2400  GMT  February  10 
Phon0 
Starts!  0001  GMT  March  8 
Ends:  2400  GMT  March  9 
Each   contact    made   with 
another  QCWA    member  will 
count  as  a  single  point.  Con- 
tacts with  the  same  station  on 
more  than   one  band  can  be 
scored   only   once.  Contacts 
made  with   captive  stations, 
such  as  when  operating  in  local 
nets,  are  not  valid.  Remember 
this  is  a  QSO  party  and  not  a 
contest.  There  will  be  no  muiti^ 
pliers.  All  contacts  are  equal. 
The  total  number  of  contacts 
with  QCWA  members,  wherever 
they  may  be,  is  your  score.  The 
QCWA  certificates  which  you 
can  earn  are  your  "bonus."  Put 
the  activities  manager  to  work 
with   your    request    for   cer* 
tlfrcates  you  were  able  to  earn 
during  the  QSO  Party* 

FREQUENCIES: 

Any  authorized  amateur  fre- 
quency is  permissible.  The 
following  suggested  frequen- 
cies have  been  selected  to 
minimize  interference  toothers: 
Phone -3900-3930,  7230*7260, 
14280-14310,  21350^21380, 


28600-28630;  CW  -  3530-3560, 
703O-7060,  14030^14060.  21040^ 
21070,  28040-28070. 

EXCHANGES: 

A  valid  QSO  must  contain  the 
following  minimum  Information 
exchange  between  both  parties: 
QSO  number,  operator's  name, 
chapter  identification  (official 
number  or  name).  Members  not 
affiliated  with  a  chapter  may 
use  '*AL"  to  so  identify. 

ENTRIES: 

It  is  the  responsfbitity  of  each 
contestant  to  provide  a  legible 
log,  no  cartx>n  copies,  and  to  list 
all  claimed  contacts.  The  total 
contacts  for  each  page  will  be 
recorded  at  the  bottom  of  each 
page  in  an  appropriate  place. 
The  total  contacts  for  the  party 
should  be  recorded  on  the  top- 
right  of  the  first  page  of  the  log. 
Include  your  name,  address, 
call,  QCWA  number,  and  chap- 
ter on  each  page.  Log  sheets  will 
not  be  returned.  Make  sure  you 
have  correct  postage  when 
sending  in  your  logs.  Send  your 
logs  no  later  than  March  31st  to: 
Yankee  Chapter,  QCWA,  Walter 
Woodward  WIRCJ,  14  Emmett 
Street,  Marlboro  MA  01752.  Sep* 
arate  logs  and  scores  must  be 
submitted  for  both  the  CW  and 
phone  parties. 
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Results 

South  Carolina 
WA4YUU                                20                   10 

South  Dakota 
WAdBZD                                   42                  16 

440 
1,472 

RESULTS  OF  WASHINGTON  STATE  QSO  PARTY  FOR  1979 

Tennessee 

T 

sponsored  by 

WA4CMS                                19                  10 

530         ' 

Boeing  En^ployees'  Amateur  Radio  Society  (BEARS) 

Texas 

Alabama 

W5NR                                      25                  14 

ijim 

K4ZGB 

134                   29                       8,932 

Virginia 

Alaska 

W4KMS                                   30                 15 

1,155 

AI70 

3                    4                            3G 

West  Virginia 

Arizona 

K8KVX                                    19                  12 

458 

W7ZMD 

86                   26                       6,032 

Wisconsin 

Calltomia 

W9YT                                      17                  11 

462 

N6PE 

78                  23                      4J61 

Colorado 

(WBSPYE  opr.J 

Ontario,  Canada 

K0KV 

29                   14                        1.022 
Oonneolicut 

VE3CEF                                   77                  20 

Brazil 

3.920 

W1TEE 

42                  16                       1,904 

Fforida 

PYTBOL                                    2                   2 

Japan 

8 

W4KFA 

IB                     d                           324 
Georgia 

JA7KE                                   33                 13 

1,072 

N4NX 

137                   32                     10,496 
Idaho 

WASHiNGTON 

K7TAK 

5                   4                         60 

Chelan 

Illinois 

N7RC                                      35                  21 

2,205 

W9QWM 

19                  12                         600 

Clark 

Kansas 

*VE7ZZ/W7                            533                   76 

96,040 

KtrrjB 

24                  14                          672 

Cowiit2 

Kentucky 

WA7PMW                                448                   53 

47,488 

WA4QMQ 

40                  14                       1,218 

Grant 

Louisiana 

W7WM0                                 221                   43 

27,391 

W5WG 

89                    24                        5,664 

Island 

Maine 

Ai7J                                       870                 70 

124,950 

W1DLC 

37                   15                       1 ,455 

King 

Maryland 

K7UR                                      129                  43 

13,330 

K3KX 

11                     7                          147 

Kitsap 

Massachusetts 

W7IIT                                        50                  20 

4,350 

WB1ANT 

10                    7                         UT 

Kittitas 

Michigan 

WA7FMT                                68                  30 

6,120 

W08QBB 

26                   11                          605 

Pierce 

Minnesota 

W7BUN                                  787                  81 

96,197 

WB6LN0 

27                  11                          594 

San  Juan 

Nebraska 

K7EQ                                       112                   32 

9,504 

W7RlR/e 

35                  18                      1,376 

Skagit 

New  Hampshire 

WA7JUJ                                406                  S8 

47,720 

KA1EP 

15                 10                        300 

Skamania 

New  Jersey 

'VE7///W7                            533                  76 

98,040 

1        WA2DFC 

18                  12                         564 

Snohomish 

New  York 

N7ABA                                  359                  45 

32,355 

WB2MDE 

66                   20                       2,640 

Spokane 

North  Carolina 

W7RVQ                                     76                   30 

4,560 

K4YFH 

15                     9                          387 

Thurston 

North  Dakota 

N7RV                                       97                  39 

11,349 

WA2DJM/e 

1                    1                             2 

Walla  Walla 

Ohio 

WA7L0Q                                140                  36 

10,080 

NEFU 

24                  11                          572 

Whatcom 

Oregon 

WB7CA0                             1,513                   63 

190J64 

K70RD 

17                    9                         441 

Pennsylvania 

'Operated  from  Clark/Skamaills  county  line. 

WA3ISG 

2Q                    It                            440 

Numbers  after  calls  are:  QSOs,  muJtiptiers,  and  total  score. 

ARRL INTERNA 

TION  AL  DX           Changes  have  been  made  to  this 

is  for  amateurs  worldwide  to      GMT  on  Saturday  and  ending  at 

CONTE 

SI                        year's  ruies  for  the  DX  contests. 

work  as  many  amateur  stations      2400  GMT  on 

Sunday  on  the 

CW 

The  new  rules  are  as  follows,  as 

in  as  many  DXCC  countries  of      dates  shown. 

Febmary 

16-17                     received   in   an  advance  copy 

the  world  as  possible  using  the      CATEGORIES: 

Phon 

e                           from  the  ARRL 

frequency  bands  of  1,8  to  30         Single  operator— one  person 

March 

1-2                            The  contest  is  open  to  all 

MHz.  The  contest  periods  are  as      performs  all  operating  and  log- 

A    number    of 

significant       amateurs  worldwide.  The  object 

shown  above,  starting  at  0000      ging  functions. 

Use  of  spotting 
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« 

nets  is  not  permitted.  Single- 
operator  categories  are  further 
dassHied  as  allband  or  single- 
band  (one  onty)  entries.  It  is 
recommertded  that  singie-band 
entrants  who  make  contacts  on 
other  bands  submit  logs  for 
checking  purposes  for  the  other 
bands. 

Multt'Operator  — more  than 
one  person  operates,  checks  for 
duplicates,  keeps  the  log,  etc. 
Multi-operator  categories  are 
further  ciassified  as  single- 
transmitter  or  multi-transmitter. 
For  single-transmitter,  only  one 
transmitter  on  any  one  band 
during  the  same  time  period  is 
permitted.  Stations  must  remain 
on  a  band  for  10  minutes  once  a 
contact  is  made  on  that  band, 
with  one  exception,  One  other 
band  may  be  used  during  the 
ICKminute  period  if  the  stations 
worked  are  new  multipliers  only. 
Multi-transmitter  has  no  limits 
other  than  only  one  signai  per 
band. 

QBP  — single-operator  sta- 
tions with  lOWatts  input  or  less, 
EXCHANGE: 

W/VE  stations  (Includes  48 
contiguous  United  States  and 
does  not  include  Canadian  is^ 
lands  of  St  Paul  and  Sable)  ex- 
change signal  report  and  state 
or  province.  DX  stations  send 
signal  report  and  power  as  a 
three-digit  number  indicating 
the  approximate  transmitter  in- 
put power.  The  same  station 
may  be  worked  once  per  band. 
Crossmode,  crossband,  and  re- 
peater contacts  will  not  count 
lor  contest  credit.  Incomplete 


contacts  (includes  cailsign  and 
exchange)  do  not  count  for 
points  or  multipliers.  Aeronau- 
tical and  maritime  mobile  sta> 
tions  may  t>e  worked  for  Q30 
credit  only, 
SCOBfNG: 

Contacts  with  your  own  coun- 
try count  for  multiplier  credit  on- 
iy.  W/VE  stations  count  three 
points  per  DX  QSO*  OX  stations 
earn  three  points  per  WA/E  QSO 
and  two  points  per  other  DX 
QSO«  The  OXCC  countries 
worked  on  each  band  count  as 
multipliers.  Multiply  QSO  points 
by  the  sum  of  multipliers  per 
each  band. 
CLUB  COMPEimON: 

ARRL-affiliated  clubs  com- 
pete for  gavels  on  three  levels: 
unlimited,  medium,  and  local 
clubs.  Details  can  be  found  In 
the  January  OST. 
AWARDS: 

Plaques  and  certificates  will 
be  awarded  in  various  classes; 
see  QST  for  the  complete  list. 
DX  entries  making  over  1000 
QSOs  receive  certificates^ 
BNTRtES: 

All  entrants  are  encouraged 
to  use  forms  available  from  the 
ARRL  in  reporting  contest  re- 
sults. Include  a  large  SASE  or 
IRCs  and  send  as  early  as  possi- 
ble. Logs  should  Indicate  times 
in  GMT,  bands,  calls,  and  ex* 
changes.  Multipliers  should  be 
clearly  marked  in  the  log  the 
first  time  worked.  Entries  with 
more  than  500  QSOs  must  in- 
clude cross-check  sheets  (dupe 
sheets).  All  togs  must  be  in 
chronological  order  except  for 


muiti-muiti  entries.  AU  operators 
of  multi-operator  stations  must 
be  listed.  Entries  must  be  post* 
marked  within  one  month  of  the 
last  contest  weekend.  All  sta^ 
tions  are  requested  to  send  their 
entries  as  early  as  possible.  En- 
tries received  after  mid-July  may 
not  make  QST  listings.  Regular 
ARRL  disqualification  rules  ap- 
ply* 

VERMONT  QSO  PARTY 

Starts:  2100  GMT  Saturday, 

February  23 

Ends:  0100  GMT  Monday, 

February  25 
Sponsored  by  the  Central  Ver- 
mont Amateur  Radio  Club,  ev- 
eryone is  urged  and  Invited  to 
join  in  the  fun.  The  same  station 
may  be  worked  on  different 
bands  and  modes  for  additional 
QSO  points.  Vermont  mobile 
stations  may  be  worked  con* 
sldering  each  new  county  they 
enter  as  a  new  station* 
EXCHANGE: 

Vermont  stations  send  QSO 
number,  RS{T),  and  county. 
Others  send  QSO  number, 
RS(T),  and  ARRL  section. 

FREQUENCtES: 

3685,  7060.  14060.  21060. 
28100,  50260,  144-144-5. 

3932,  7265,  14290,  21375, 
28600,  50360,  145.8. 

3909.  7290,  14325. 

SCORING: 

Out-of-state  stations  score  3 
points  per  VT  station  worked 
and  multiply  this  total  by  the 
number  of  Vermont  counties 
worked  on  each  band.  VT  sta- 


tions score  one  point  per  con- 
tact and  multiply  by  the  number 
of  ARRL  sections  and  countries 
worked. 
AWARDS: 

A  certificate  wfll  be  awarded 
to  the  highest-scoring  station  in 
each  ARRL  section  and  foreign 
country  submitting  logs.  A 
trophy  will  be  awarded  to  the 
highest'Scoring  station  outside 
of  VT.  The  highest'scoring  sin- 
gle*operator  station  in  VT  will 
have  his/her  name  and  call  en- 
graved on  the  Doris  McGrath 
memorial  plaque.  This  award, 
donated  by  Mrs,  Doris  McGrath 
In  memory  of  her  hustJand, 
W1 EQB,  will  be  awarded  in  this 
manner  for  a  ten^year  period. 
The  operator  winning  the  QSO 
party  the  most  times,  or  the  sta- 
tion with  the  highest  score  dur^ 
ing  the  period,  will  receive  the 
plaque.  A  special  certificate  will 
t>e  awarded  to  the  2nd,  3rd,  and 
4th  highest-scoring  stations  in 
VT*  The  W-VT  (Worked  Vermont) 
Award  will  be  issued  to  stations 
working  13  out  of  Vermont's  14 
counties,  provided  the  station 
has  not  previously  been  issued 
this  award,  A  special  certificate 
will  be  awards  Vermont  multi- 
operator  stations. 
ENTRIES: 

Send  fogs  or  facsimiles  to- 
gether  with  an  SASE  no  later 
than  March  31st  to:  Gerald  W. 
Benedict  W1BD,  23  Foster 
Street.  Montpelier  VT  05602. 
Winners  of  awards  will  be  an- 
nounced the  3rd  Thursday  In 
April  at  the  regular  meeting  of 
CVARC. 


New  Products 


from  page  34 

free  copy  with  poor  signal  condi- 
tions like  lading.  A  rear  apron 
scope  jack  provides  10  volts  p-p 
at  100k  Ohms  for  critical  tuning 
applications. 

The  M-200E  Is  designed  to 
work  alone  for  reception,  or  with 
a  matching  Info-Tech  keyboard 
for  transmission  as  welL 

Construction 

Info-Tech  is  not  a  newcomer 
to  the  scene  of  digital  communi- 
cations, and  their  quality  control 
shows  it.  Double-sided,  plated- 
through  glass  epoxy  circuit 
tx^ards  are  used  throughout.  All 
IGs  are  fitted  with  sockets.  Ex- 
tensive MOS  circuitry  reduces 


power  consumption  and  keeps 
heat  dissipation  low.  Tight 
pow&r*supply  regulation  further 
increases  reliability. 

On  the  Air 

The   performance   of   the 

M*200E  is  very  impressive.  It  is 
obviously  designed  by  engi* 
neers  who  know  ham  radio  re- 
quirements as  well  as  commer- 
cial standards.  We  couidnH  re* 
sist  the  temptation  to  connect 
the  M-200E  to  a  general-cover- 
age receiver  to  see  what  was  go- 
ing on  among  the  utilities.  CW 
and  RTTY  reception  was  a  snap, 
66  and  100  wpm  RTTY  signals 
were  copied  with  no  problem. 
Even  when  used  in  conjunction 
with  an  inexpensive  receiver,  the 


unit  performed  flawlessly,  so 
long  as  the  signal  was  drift-f ree. 
The  passband  of  the  active  au- 
dio fillers  is  extremely  tight . .  Jt 
has  to  be  . . .  and  tolerates  little 
off-frequency  input. 

We  recommend  the  Info-Tech 
M'200E  to  anyone  seriously  con- 
sldering  digital  communica* 
tions,  M*200E  tri-mode  con- 
verter, $500.  Available  from  info- 
Tech,  2349  Wefdon  Parkway,  St 
Louis  MO  63141.  Reader  Service 
number  145. 

Robert  B.  Grove 

Qrove  Enterprises,  Inc. 

Brasstown  NO 

REVIEWING  THE  YAESU 
FT207R-ANDMORE 

The  present  overwhelming 
popularity  of  2-meter  FM  seems 
to  be  situated  between  craze 
and  epidemic  proportions 
throughout  the  United  States 


and  the  world  in  general.  Almost 
every  amateur  holding  a  Techni- 
cian or  higher  class  iicense 
owns  at  least  one  2-meter  FM 
mobile  rig,  and  it  appears  that 
an  almost  equal  numt»er  of  ama- 
teurs are  beginning  to  also  en- 
joy the  pleasures  of  2-meter 
handie-talkie  operations.  Judg- 
ing by  the  unlimited  capabilities 
of  these  hand-held  portables, 
one  can  logically  assume  that 
personal  portable  communica- 
tions will  reach  new  peaks  of 
success  during  the  1980s.  Like- 
wise, we  can  expect  to  see  crys* 
tallrzed  hand-helds  give  way  to 
more  sophisticated  synthesized 
units  of  comparable  size.  That 
will  create  an  open  market  for 
older  crystal'Gontrolled  units 
while  providing  alt  the  advan- 
tages of  '*big  rigs"  In  the  newer 
style  hand-held  units* 

During  previous  years,  I  have 
owned  one  of  almost  ever  avarl- 
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The  Yaesu  F 7-207 R  and  assorted  nems  used  by  K4TWJ.  Vinyi  case 
was  cut  from  FT^2Q2R  item.  Ktitzing  amplifier  boosts  handie  output 
to  50  Watts,  fulhiength  puti-up  antenna  significantly  extends  han- 
dle's range.  Adapter  at  feft  mates  Pi -259  to  BNC.  Battery  tester 
described  in  text  ptaced  beside  207.  fmally.  207' s  battery  pack  ts  in 
front  of  unit.  A  Yae&u  speaker  mike  and  length  of  coax  with  PL-2S9 
and  BNC  were  secured  in  the  car  and  thus  omitted  from  this  photo. 


able  2-meter  FM  hand-held  unit. 
Included  in  this  list  are  Mo- 
torolas  (the  100  is  a  gem), 
Wilson,  Drake  (TR-22  styles). 
Standard,  Clegg.  Tempo,  and 
the  Yaesu  FT-202R,  \  recently 
purchased  a  new  Yaesu  FT-207R 
microprocessor-contfolled,  tre- 
quency-sythestzed  handie,  how- 
ever, and  the  results  have  cre- 
ated a  whole  new  ball  game  of 
2*meter  fun. 

The  207  is  an  800-channel 
hand-held  unit  which  is  exactly 
the  same  size  as  the  202,  except 
its  upperfront  section  (speaker 
grill/mike  area)  is  approximately 
Yi  inch  thicker.  Since  this  extra 
size  is  placed  in  the  hartdie's  top 
front,  it  is  practicafly  unnotice- 
able.  The  unit  fits  my  small  hand 
exactly  like  d  202;  the  speak- 
ar/mike  section  doesn't  interfere 
with  handling  or  carrying.  Rath- 
er than  using  a  handful  of  pen- 
light  batteries,  the  207  employs 
a  1Q.6*volt  baltery  pack  similar 
to  that  used  in  the  Wilson  units. 
The  handle  is  well  balanced  and 
bears  a  striking  resemblance  to 
Motorola  units.  Audio  quality  is 
similar  to  the  Standard:  clean 
and  natural. 

Openttion 

Using  a  207  is  similar  to 
operating  a  Yaesu  CPU-2500  or 
Kenwood  7600  (complete  with 
microprocessor  unit)  right  troni 
your  harKl.  The  last  3  digits  of  a 
frequency  ate  entered  on  the 
louchpad  and  the  red  ENT/DIL 
bar  is  depressed.  This  frequency 
is  LED-displayed  In  the  area  ad- 


jacent to  the  mtke.  The  display 
automatically  shuts  off  after  2 
or  3  seconds  unless  the  DISP 
switch  is  on,  but  the  selected 
frequency  is  maintamed-  This 
frequency   (or  any   other   fre- 
quency appearing  in  the  read- 
out)  can  t>e  placed  in  memory  by 
depressing  a  number,  1  through 
4  (memory  address),  and  M.  The 
other  3  memories  can  be  loaded 
in  a  similar  manner;  and  a  5th 
frequency  can  be  programmed 
by  stopping  the  previous  pro- 
cedure at  the  ENT/DIL  bar  de- 
pression. A   selected   memory 
can  be  recaHed  by  depressing 
its  address  and  MR,  or  the  unit 
can    be   stepped    through    its 
memories  with  MR  and  UP  or 
DWN .  The  memories  can  be  au- 
tomatically scanned  by  holding 
UP  or  DWN  for  two  steps  (ap- 
proximately one  second).  A  min- 
iature slide  switch  on  top  of  the 
handle  determines  if  the  scan 
stops  on  a  ciear  or  busy  fre- 
quency or  straight  scans,  letting 
you  hear  all  the  action  at  once 
{great  for  watching  drive4ime 
activity    build).   The   scanning 
function  may  be  manually  can- 
celed when  desired  by  depress- 
ing UP  or  DWN  or  by  squeezing 
the   push-to-talk   once.   Sub- 
sequent use  of  the  push-lo4alk 
activates  the  transmitter  as 
usuaL  Complete  tuning  of  the 
2*meter  band  is  accomplishecl 
by  selecting  a  bottom  or  top 
limit,  if  desired,  and/or  depress- 
ing ENT/DIL  and   UP  or  DWN 
once  for  each    10-k Hz  step. 
Holding  UP  or  DWN  for  2  steps 
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Fig.  i.  tiT  battery  monitor  as  described  in  text. 


Conditions 

Receiver  on.  squelched,  readout  Off 
Receiver  on,  signal  present,  readout  Off 
Receiver  on,  signal  present,  readout  on 
LED  readout 
Frequency  memory 
Transmitter  on,  low  power 
Transmitter  on,  high  power 

Table  h  Current  drains  of  FT-207R. 


Total  Current 

38  mA 

70  mA 

77  mA 

7  mA 

2  mA 

255  mA 

915  mA 


(approximately!  second) moves 
the  handle  fnto  scan  mode. 
Again,  the  scan  is  similar  to  that 
previously  described  and  UP. 
DWN,  or  push-to-talk  cancel 
the  function.  There  are  also  3  or 
4  other  ways  of  programming 
and  using  the  handie,  but  that's 
the  general  concept.  Incidentai- 
ly,  the  LED  readout  is  itlumi- 
nated  during  scanning.  If  the 
DISP  switch  is  off,  the  readout 
shuts  off  1  second  after  scan- 
ning slops.  The  rtg  also  holds 
that  particular  frequency  until 
the  UP  or  DWN  button  reacti- 
vates scanning. 

The  priority  mode  functions 
are  as  follows:  Assume  you 
want  lo  listen  or  t>ecofne  in- 
volved in  a  conversation  on,  (or 
example,  .16^  76,  and  you  want 
lo  monitor,  say,  .52  for  a  call. 
Let's  further  assume  that  .52  is 
programmed  in  memory  1.  Press 
676  and  ENT.  The  rig  is  now  on 
.76  and  that  frequency  is  dis- 
played. Next,  press  l  and  MR. 
The  rig  switches  to  .52  and  that 
frequency  is  displayed  as  6.52 1, 
meaning  memory  1  recalled. 
Now  press  #  and  the  priority  is 
enabled,  If  the  DISP  is  on,  the 
readout  shows  6.76  P  again. 
This  cycle  will  continue  until  a 
call  is  received  on  .52.  The  rig 
will  then  halt  on  .52.  The  priority 
can  be  reinitiated  by  pressing  #, 
if  desired.  The  clear,  manual, 
busy  switch  can  also  be  used 
with  priority  functions. 

If  you  make  a  mistake  when 
punching    frequencies   on    the 


handle,  the  display  lights  E. 
Punching  the  CE  button  clears 
your  bungie  and  you  can  start 
again.  The  SET  button  is  used 
for  programming  oddball  splits. 
During  transmit  only,  the  key- 
board becomes  a  touchtone^^ 
pad.  The  LOCK  switch  disables 
the  keyboard  lo  prevent  butter- 
fingered  amateurs  from  acci- 
dentally changing  frequencies 
when  handling  the  rig.  A  small 
switch  on  the  handle's  bottom 
selects  250-mW  or  3-Watt  rf 
power  levels,  and  an  external 
earphone  jack  is  mounted  on 
top  of  the  rig.  An  earphone  is  in- 
cluded on  the  transmitter  offset 
switch  for  marntaining  or  remov- 
ing power  on  the  unit's  memory 
when  the  main  switch  is  OFF 
(backup  OFF  position).  A  rerriov- 
able  bell  clip  is  mounted  on  the 
handie's  back.  I'm  sure  the  kitch- 
en sink  is  also  in  there  some- 
where^  but  1  haven't  yet  found  it, 

Personal  Evaluation 

Personally,  I  was  sold  on  the 
207  from  the  lime  I  saw  its  first 
advertisement.  It's  small 
enough  to  fit  in  a  coat  pocket  (tts 
weight,  however,  gives  people 
the  illusion  that  you  Ye  carrying 
a  ,38).  The  LED  display  is  great, 
since  I  seem  lo  either  be  in  an 
Indirectly-illuminated  room  or 
outside  at  night  when  using  the 
handle.  The  channel-busy  LED 
can  be  noticed  at  a  glance  from 
across  a  large  room,  and  that's 
quite  conven  lent.  The  selectable 
power  levels  (250  mW  or  3  W  out- 
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put)  have  been  enough  reason  in 
themselves  for  many  amateurs 
to  select  a  207.  Make  no  mis- 
take: 250  milliwatts  is  the  per- 
fect rf  level  for  using  nearby  re- 
peaters or  driving  amplifrers  at 
relaxed,  lower  levels.  The  3 
Watts  is  also  beneficial  for 
those  "fringe"  periods. 

One  of  my  main  considera- 
tions when  selecting  an  HT  is 
mrcrophone  and  antenna  loca- 
tion. Possibly,  this  Is  a  spln-olf 
from   recent   propaganda  con- 
cernmg  biological  effects  of  rf, 
but    I   don't  want   rf  radiating 
broadside  into  my  eyes.  This 
dictates  the  NT's  mike  being  lo- 
cated at  least  midway  of  the  unit 
rather  than  at  its  top,  plus  the 
ability  to  maneuver  the  antenna 
behind  the  ear  and  toward  the 
back  of  my   head  {rig  canted 
when  transmitting).  The  207  fits 
this  requirement  very  smoothly. 
The  207  uses  a  lO.Svolt  (460 
mA)  nicad  battery  pack  rather 
than  a  handful  of  rechargeable 
pen  light  cells.  Thus,  if  the  bat- 
tery dies  while  you're  in  some 
strange  airport,  you  can*t  simply 
purchase  dry-cell  pen  lights  and 
continue  on  your  way.  On  the 
other  hand,  an  extra  nicad  bat- 
tery pack  is  easily  carried  and 
exchanged,  provided  Yaesu  pro- 
duces more  than  one  per  radio. 
Since  the  battery  situation  is  a 
main  focal  point  of  207  discus- 
sionSf  I  decided  to  measure  cur- 
rent drains  for  myself.  The  re- 
sults are  shown  in  Table  1 ,  Since 
I  use  the  207  on  more  of  an  occa- 
sional rather  than  a  constant 
basfs,  the  ability  to  switch  off 
memory  backup  voltage  is  quite 
beneficial.  It  takes  less  than  30 
seconds  to  reload  the  memo- 
ries, but  if  this  becomes  a  has- 
sle, you  can  simply  leave  the 
memory  backup  on.  The  cost  of 
memory   retention    is   2   mA, 
which    theoretically  drops   a 
450-mAh  battery  to  half  charge 
in  approximately  115  hours  or 
4 V2  days.  The  receiver  in  my  par- 
ticular handle  pulls  substantial- 
ly less  than   specified   in  the 
Yaesu    manual,   and   the    LED 
readout  pulls  a  mere  7  mA.  Thus, 
there's  absolutely  no  concern 
about  leaving  the  LEDs  on  con- 
tinuously. I  usually  get  between 
3  and  5  days  occasional  use 
from  the  battery  pack  in  my  207, 
which  confirms  the  207  Is  not  a 
battery  eater.  Yaesu  fatled  to 
discuss   battery-charging   con- 
siderations in  the  manual,  and 
the  207  doesn't  have  a  meter,  so 
you're  on  your  own.  If  you  try 
watching   the   transmit    LED, 
you'll  probably  be  unexpectedly 


hit  with  dead  batteries  during  an 
important  QSO.  This  irritated 
me,  so  I  rigged  the  circuit  shown 
in  Fig.  1  for  battery  monitoring. 
A  discussion  of  this  circuit  ap- 
pears at  the  end  of  this  article. 
I  use  the  207  either  fixed, 
mobile,  or  portable  while  moving 
around  during  the  day  or  night, 
and  it  has  performed  flawlessly. 
The  receiver  is  "hotter"  than  any 
HT  I've  seen  (it  picks  up  2  local 
repeaters  without  any  anten- 
na!). The  transmitter  measures 
ai  or  .3  Watts  (Hi/Lo)  output.  A 
Klitzing  3-Watt  in/SO-Watt  out 
2-meter  amplifier  and  Yaesu  re- 
mote speaker-mike  round  out 
the  fixed/mobile  setup.  Since  I 
carry  the  handle  with  me  when 
ieaving  the  car  (and  the  ampll^ 
fier  is  mounted  out  of  sight),  the 
chance  of  theft  is  minimized. 

207  Battery  Monitor 

The  circuit  of  Fig,  1  uses  a 
common  9.1  -volt  zener,  1 20-Ohm 
Vi-Watt  resistor,  and  a  garden- 
variety  LED  to  accurately  in- 
dicate the  207s  battery-pack 
condition.  The  120-Ohm  resistor 
varies  LED  brightness  to  the 
point  that  battery-pack  voltages 
between  11  and  10.2  volts  pro- 
duce bright  LED  iHumination. 
The  LED  becomes  quite  dim  at 
10.1  volts  and  extinguishes  at 
10.0  volts.  Approximately  30 
minutes  of  use  later,  battery 
voltage  drops  below  10.0  volts, 
and  recharging  is  required  (all 
voltages  measured  on  transmit: 
highest  power  level).  This  circuit 
(which  costs  approximately  45 
cents  to  build)  has  proven  more 
effective  than  any  HT-installed 
meter  I've  seen.  Quite  simply,  it 
uses  the  zener's  avalanche 
point  to  accurately  detect  the 
''knee''  of  the  nicads'  discharge 
curve.  Other  HT  nicad  supplies 
could  be  monitored  using  a 
similar  circuit.  Merely  select  a 
zener  with  a  voltage  rating  near 
your  power  supply's  "'knee"  and 
calibrate  the  circuit  using  a 
variable  voltage  power  supply, 

My  battery  monitor  is  en- 
closed between  2  pieces  of  vec- 
torboard+  as  shown  in  Fig.  1. 
The  screws  holding  this  "sand- 
wich" together  mate  with  bat- 
tery contacts  on  the  rig's  bot- 
tom. The  tester  is  then  merely 
held  in  position  when  nBede6. 

Conclusion 

All  aspects  being  considered, 
I  honestly  fee!  the  207  is  a  great 
little  rig.  If  I  didn't  own  a  handie- 
talkie,  there  would  be  no  reser- 
vations or  time  wasted— I  would 
purchase  an  FT-207R.  Once  you 


become  accustomed  to  han- 
dles, you'll  truly  feel  undressed 
without  one. 

Yaesu  Electronics  Corpora- 
tion. 15954  Downey  Ave,  Para- 
mount CA  90723,  (21 3)-633-4007. 
Reader  Service  number  Y1, 

Dave  Ingram  K4TWJ 
Birmingham  AL 

DSI  INTRODUCES  50  HZ-500 

f^HZ  POCKET-SIZE  LSI  DIGITAL 

FREQUENCY  COUNTERS 

A  new  series  of  hand-held 
digital  frequency  measurement 
instruments  that  provide  all  the 
accuracy  and  high  readout  legi- 
bility of  the  full-scale  types— yet 
are  not  much  larger  than  a  120- 
millimeter  cigarette  pack- 
has  been  announced  by  DSI  In- 
struments, Inc.,  San  Diego, 
California,  Two  models,  the 
500HH  that  has  a  frequency 
range  of  50  Hz  to  500  MHz  and 
the  100HH  that  has  a  frequency 
range  of  50  Hz  to  100  MHz,  are 
offered. 

Their  large  S-digit  LED  dis- 
play, with  characters  that 
measure  a  full  0.4"  high,  fea- 
tures automatic  decimai  point 
shifting  and  zero  blanking.  Total 
case  dimensions  (excluding  an- 
tenna) are  only  3.5"  wide  x  1.25" 
deep  X  5.75"  high  — about  the 


same  as  a  typical  pocket-size 
calculator. 

They're  accurate  to  within  1>0 
ppm  {TCXO  timebase)  over  a 
wide  temperature  range  of 
-h  1 7*^  C  to  +  40^  C.  The  Model 
500HH  has  a  high  sensitivity 
that  is  typical  ly  30  mV  at  100  Hz 
to  250  MHz  and  50  mV  at  250 
MHz  to  450  MHz,  whife  the  typi- 
cal sensitivity  of  the  100HH  Is 
30  mV  at  100  Hz  to  50  MHz. 
What*s  more,  they  have  pre- 
scale  input  resolutions  of  only 
10  Hz  in  just  0,1  second  (or  1.0 
Hz  in  1.0  second). 

They  have  BNC  direct  inputs 
of  1.0  megohm  {50  Ohms  pre- 
scaled}.  Utilizing  low-drain  LSI 
circuitry,  they  operate  from  a 
built-in  rechargeable  8.2  to  14.5 
V  dc  battery  pack  or  115  V  ac 
using  an  external  ac  adapter 
that  also  trickle-charges  the 
battery  pack. 

Applications  cover  a  broad 
variety  of  service,  testing,  ad- 
justment, and  calibration  uses 
where  precise  performance  and 
high  reading  legibility  across 
wide  frequency  range  require- 
ments-along  with  pocket-sfEe 
convenience  — are  prime  con- 
siderations. 

Detiveries  can  be  rfiade  im- 
mediately from  focal  or  factory 


Pocket-size  LSI  digital  frequency  counter  from  DSi 
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Inventories.  All  the  units  are 
100%  factory  pretested  before 

shipment,  and  they  carry  a  full 
one^year  limited  warranty. 
For  complete  technical  data. 

quantity  pricing,  and  local  out- 
let information,  contact  DSf 
irtstfuments,  inc.,  7974  Ronson 
Road,  San  Diego  C A  9211 1:  catt 
tolt-free  {800)-854-2049,  or  from 
Cafliomia  exchanges  cali  col- 
lect (714)-565-d402.  Reader  Ser- 
vice number  D25. 

HEATH  INTRODUCES 

AMATEUR  RADIO  RECEIVER 

AND  MATCHING  CW 

TRANSMITTER 

Heath  Company,  the  world's 
largest  manufacturer  of  elec- 
tronic  kits,  has  announced  the 
availability  of  a  new  amateur 
radio  transmitter  and  matching 
receiver. 

The  new  HX-1681  CW  trans* 
mitter  combines  solid-state 
technology  with  vacuum  tube 
finals  to  give  a  transmitter  said 
to  be  capable  of  100  Watts 
minifnum  output  on  80  through 
15  meters  and  75  Watts  out  on 
10.  It  features  full  break- m  CW 
operation  (QSK),  built-in  vfo, 
solid-state  TR  switching,  side- 
tone  output  with  adjustable 
tone  and  level,  and  receiver 
muting.  Keying  is  provided  for 
the  addition  of  an  external 
power  amplifier. 

The  matching  solid-state 
HR-1680  receiver  covers  the 
80-  through  10-meter  band.  It  is 
said  to  feature  a  preselector- 
tuned  dual-conversion  front  end 
for  .05  uV  sensitivity.  Also 
featured  are  solid-state  diode 
bandswitching,  built-in  100-kHz 
calibrator,  and  switchable 
wide/narrow  active  audio  cir- 
cuitry for  SSB  or  CW  Operation. 

Both  transmitter  and  receiver 


are  offered  in  kit  form  and  in- 
clude instruction  manuals  said 
to  be  so  complete  and  concise 
even  a  novice  builder  can  com- 
plete either  project.  For  more  in- 
formation on  these  and  nearty 
400  other  electronic  kits  you  can 
build  yourself,  write  tor  the 
latest  free  Heathkit  Catalog  at: 
Heath  Company^  Department 
350-940,  Benton  Harbor  Mi 
49022.  Heath  is  a  subsidiary  of 
Zenith  Radio  Corporation.  Read- 
er Service  number  H5. 

FOXTANGO  CRYSTAL 
FILTERS 

Fox-Tango  Corporation, 
sponsor  of  the  4000-member, 
eight-year-old  international  Fox* 
Tango  Club  for  owners  of  Yaesu 
amateur  radio  equipment,  an- 
nounces the  expansion  of  its 
quality  fine  of  eight-pole  crystal 
fitters  and  related  accessories 
to  include  not  only  popular  mod- 
els  produced  by  Yaesu,  but  also 
those  of  Kenwood,  Heath, 
Drake,  and  Collins, 

Noting  that  most  manufactur- 
ers of  amateur  radio  equipment 
were  content  to  supply  relatively 
few  filters  to  supplement  the 
SSB  unit  supplied  as  standard 
equipment,  and  these  as  extra 
cost  options  of  six  poles  or  even 
less,  Fox-Tango  decided  it  was 
time  to  offer  the  worldwide  ama- 
teur fraternity  true  "freedom  of 
choice"  by  making  available  a 
variety  of  filter  types  and  band- 
widths  never  previously  obtain- 
able or  adaptable  to  their  rigs. 
For  example,  for  Its  popular 
FT'101  line,  Yaesu  offered  only  a 
single  B(KhHt  bandwidth  CW  fil- 
ter for  direct  installation,  and 
while  a  6000- Hz  AM  filler  could 
be  bought,  it  could  be  used  only 
by  sacrificing  the  CW  (liter 
whose  spot  it  pre-empted.  Both 


optional  Yaesu  filters  were  of 
six-pole  construction.  By  corv 
trasl,  for  the  same  set,  Fox- 
Tango  now  offers  250-,  500-, 
BOO-,  ISOO-,  240a,  and  600aHz 
bandwidths  — all  carefully  de- 
signed and  manufactured  eight- 
pole  units  made  up  of  specially 
treated  Hi*Q  high  quality  quartz 
crystals.  Moreover,  to  compen- 
sate for  the  lack  of  space  In  the 
original  design  for  more  than 
one  optional  fiiter,  Fox-Tango 
offers  inexpensive  diode  switch- 
ing boards  (both  single  and  dual 
types)  for  most  Yaesu  and  Ken- 
wood models  which  permit  the 
addition  of  up  to  three  filters 
more  than  those  for  which  the 
manufacturer  provided  room. 
Thus  owners  of  older  models 
can  "update"  their  sets  either  by 
the  "drop-in"  installation  of  su- 
perior filters  to  supplant  original 
units  or  can  supplement  them 
by  adding  selectable  bandwidth 
filtering,  often  using  switches 
already  existing  on  front  panels. 
All  filters  are  custom-made  to 
perfectly  match  the  sets  for 
which  they  are  designed^  both 
physically  and  electronically,  so 
installation  is  a  simple  matter  of 
tightening  two  nuts  and  solder- 
ing two  connections.  Fox -Tango 
filters  are  guaranteed  on  a 
money-back  or  replacement  ba- 
sis,  as  preferred,  for  one  year. 

The  following  filters  are  cur- 
rently available  for  the  brands 
indicated: 

Yaesu:  FT-101  (to  F),  FR-tOI, 
FT-301,  FT-7/B,  FT-901/101Z, 
FT-200,  FT-401,  Bandwidths: 
250,  500,  SCO,  1800,  2400,  6000 
Hz. 

Kenwood:  TS-520/R-599,  TS- 
820/R-820.  Bandwidths:  250, 
400,  1800,2100. 


Heath:  All  but  SB  104.  Band- 
widths:  250.  400,  1800,  2100  Hz. 

Drake:  R-4B/C  only.  Broad  1st 
i-f  (6-  or  8^kHz  8W),  Narrow  1st  H 
(600-  or  80aHz  BW)  with  relays 
for  switching  from  broad  to  nar- 
row i-f  for  GW  only.  Very  sharp 
2nd  i-f  (plugs  in)  125  Hi^  Product 
detector  kit:  converts  existing 
units  to  superior  double-balance 
type. 

Collins:  75S'3B/C.  For  su- 
perior CW,  250^Hz  bandwidth. 

Since  not  every  bandwidth  is 
available  for  every  listed  model, 
write  for  detailed  specifications 
to:  Fox*Tango  Corporation,  Box 
15944,  West  Palm  B^ach  FL 
33406;  (305}^$^95d7.  Reader 
Service  number  F24. 

MAONETIZED  SfGNS  FROM 
FOTOGRAFIX 

Now^  any  amateur  radio  club 
can  receive  the  recognition  for 
public  service  work  it  deserves. 
Fotograf  ix  announces  the  intro- 
duction of  amateur  radio  public 
service  signs  for  emergency  and 
mobile  use.  The  signs  are  entire- 
ly magnetic  and  are  guaranteed 
safe  at  highway  speeds.  They 
have  been  wind-tested  at  above 
70  miles  per  hour.  Because  the 
entire  sign  is  made  of  a  flexible 
magnetic  material,  it  attaches 
securely  to  magnetic  metallic 
surfaces  without  room  lor  air 
pockets. 

The  signs  are  available  with 
"AMATEUR  RADIO  Emergency 
Communications  Unit"  or  "AMA- 
TEUR RADIO  Public  Service  Vol- 
unteer" slogans  and  can  be  per- 
sonalized with  club  names  in 
quantities  of  25  or  more  sets. 

Each  stgn  carries  a  special 
logo  with  radio  Operator,  head- 


Hear/? 's  HX^W81  transmitter  and  HRmso  receiver. 


Crystal  filter  from  Fox-Tango  Corporation. 
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Fotografix'  magnetic  sign. 


phones  and  handie-talkie,  and 
storm  cloud  in  the  background. 
The  signs  are  waterproof  and 
wash  easily  with  mild  soap  and 
water.  They  will  not  fade,  peel,  or 
crack  in  hot  sunlight. 

For  more  information  or  to  or- 
der»  write  to  Fotografix,  PO  Box 
202,  522  Arizona  St.,  Lawrence 
KS  66044.  Reader  Service  num- 
ber F26. 

NEW  CATALOG  FROM 
HAMTRONICS 

Hamtronics.  Inc.,  has  an- 
nounced a  new  1980  catalog, 
which  is  yours  for  the  asking. 
The  24-page  catalog  features 
man<y  types  of  kits  of  interest  to 
the  radio  amateur  or  two-way 
shop.  Exciting  new  products  in 
the  catalog  include  a  435'MHz 
transmilting  converter,  a  new 
UHF  FM  receiver,  an  AM  receiv- 
er for  aircraft  and  DX  warning,  a 
weather  tone  alert  receiver  mod- 
ule, a  new  Jow-noise  VHF  con- 
verter, and  several  new  linear 
power  amplifiers  for  VHF  and 
UHF,  These  new  products  follow 
in  the  tradition  of  other  fine 
Hamtrontcs  kits,  including  their 
famous  VHF  and  UHF  convert- 
ers and  preamps  and  FM  trans- 
mitters and  receivers. 

For  your  free  copy  of  this  in- 
fofmative  catalog,  ca^!{716^392- 
9430  or  write  Hamtronics,  inc., 
65 f  Mouf  Rd..  Hilton  NY  U463, 
(For  overseas  airmail  delivery, 
pfease  send  4  IRCs.)  Reader  Ser- 
vice number  Hi 6. 

BATTBIV^POWERED 
WiRE-WRAPPING  TOOL 

The  new  BW-2630  is  a  revolu- 
tionary battery-powered  wire- 
wrapping  tool.  The  tool  operates 
on  2  standard  "C"  size  nicad 


batteries  (not  included)  and  ac- 
cepts either  of  two  specially 
designed  bits.  Bit  model  BT-30  Is 
for  wrapping  30  AWG  wire  onto 
,025"  square  pins;  BT-2828 
wraps  26-28  AWG  wire.  Both  pro- 
duce the  preferred  "modified" 
wrap. 

Designed  for  the  serious  ama- 
teur, SW-2630  even  includes 
both  positive  Indexing  and  anti- 
overwrapping  mechanisms- 
features  usually  found  only  in  in- 
dustrial tools  costing  five  times 
as  much.  Pisto(-grip  design  and 
rugged  ABS  construction  en- 
sure performance  and  durabil- 
ity. In  stock  at  local  electronic 
retailers  or  available  directly 
from  OK  Machine  and  Tool  Cor- 
poration, 3455  Conner  Street, 
Bronx  NY  W475.  Reader  Service 
number  05. 

NEW  CLOCK  KIT 

FROM  BULLET 

The  new  6-digit  mobile/fiKed 
station  Zulu  clock  kit  is  now 
avaitable  from  Bullet  Elec- 
tronics.  The  kit  features  quality 
G-10  plated  and  drilled  PC 
boards,  detailed  step-by-step  in^ 
structions  with  illustrations  and 
schematics^  and  all  the  required 
parts. 

The  kit  nomenclature  will  be 
ZULU  H  and  has  as  standard 
features  large  Vi'*  character 
LED  readouts,  a  quartz  crystal 
timebase,  battery  backup*  12  V 
dc  operation,  readout  blanking 
and  brightness  control,  noise  re- 
jection circuitry,  and  a  calendar- 
on-demand  feature. 

The  ZULU  l(  wi!l  be  sold  either 
without  a  case  or  wHh  an  attrac- 
tive injectton  molded  case  in 
either  blue  or  beige.  The  addi* 


BW^2630  wrapping  toot  from  OK  Toot. 


tron  of  a  small  12  V  ac  trans- 
former allows  standard  ac  oper- 
at  ion.  The  kit  is  aimed  at  the 
amateur  radio  market  and  is  the 
result  of  numerous  customer  re- 
quests for  a  ctock  of  this  design. 

For  more  information,  con- 
tact BuUef  Efectronics,  PO  Box 
407244  E,  Garland  TX  75040; 
{214}-278'3553,  Reader  Service 
number  B8. 

WULTI-FREQUEJSJCY  ENCODER 

Selectone  Corporation  an- 
nounces a  versatile  new  multi- 
frequency  encoder  for  both 
CTCSS  and  burst  tone  signal- 
ling applications.  The  miniature 
circuit  board  measures  only  1'* 
W  X  2.85"  L  X  M"  H  and  will  ac- 
commodate up  to  eight  (S)  fully 
tunable  tone  frequencies.  If  few- 
er frequencies  are  required,  the 
board  may  be  sheared  off  to  re- 
duce the  overall  length. 


Two  standard  configurations 
are  available:  the  Model  ST-105 
CTCSS  encoder  and  the  Model 
ST-115  burst  tone  encoder.  The 
ST*105  operates  over  the  starv 
dard  CTCSS  frequency  range  of 
67.0  to  250.3  Hz,  while  the 
ST-1 15  will  generate  burst  tones 
with  the  range  of  800  to  3000  Hz 
with  fleEd  selectable  burst  dura^ 
tions  of  300  ms,  500  ms,  1  sec- 
ond, or  continuous.  Other  fre- 
quency ranges  are  available  on 
special  order. 

The  ST' 105  and  the  ST-II 5  are 
furnished  with  complete  instal- 
lation instructions  and  18"  fly- 
ing leads  for  wiring  to  a  multi- 
frequency  selector  switch  (cus- 
tomer provided). 

For  more  information,  con- 
tact Seiectone  Corporation^ 
26203  Production  Ave,,  Suite  6, 
Hay  ward  CA  94545:  (415)-887- 
1950.  Reader  Service  number 
S110. 


Multi-frequency  encoder  from  Seiectone. 
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DIPLOMA  GUG  LI  ELMO 
MARCO Kl  (DGM) 

This  award  Is  to  ceEebrate  the 

experiments  carried  out  by  Mar- 
COfti  in  various  parts  of  the  world 
and  bring  them  once  again  to 
the  attention  of  radio  amateurs. 
The  DGM  witi  be  awarded  to 
those  who  make  contact  with 
the  localities  in  which  Marconi 
once  conducted  his  experi- 
ments. To  qualify,  it  Is  neces- 
sary to  forward  to  the  ARf  all 
details  of  your  contacts  and  a) 
40  QSLs  chosen  from  the  local- 
ities fisted  below,  or  b)  35  QSLs 
chosen  from  the  list  below  plus 
the  QSL  from  the  official  com^ 


memorative  station,  II4FGM, 
and  one  from  any  other  G.  Mar 
coni  memorial  stations  for  a 
total  of  37  QSLs. 

When  required  (i.e,,  G  =  Lon- 
don, 14  =  Bologna),  the  QSLs 
must  indicate  the  city  or  region 
of  the  locality  as  required  below. 
The  DGM  is  made  available  for 
AM,  SSB.  CW.  RTTY,  SSTV,  and 
mixed  modes.  There  Is  no  band 
limitation;  however,  alt  contacts 
must  be  made  on  or  after  Janu- 
ary 1, 1973. 

Being  somewhat  of  a  IO- 
meter QRP  enthusiast  using  a 
converted  CB  rig,  I  recently  con- 
tacted Hugh  Aeiker  WA8CNN, 
who  happens  to  be  the  Awards 
Custodian  for  the  QRP  Amateur 


List  of  qualifying  contacts  for  DGM 

Country 

Specific  Region  or  City 

Prefix 

Capo  Verde  Island 

Any 

D4C 

Portugal 

Lisbona 

CT1 

Madeira  Island 

Any 

CT3 

Morocco 

Any 

CN8 

Spagna 

Cadice 

EA7 

Ireland 

Any 

Et 

France 

Any 

F 

Corsica 

Any 

FG 

England 

London 

G 

England 

Flatholm  Island 

GO 

England 

Wight  Island 

G 

Northern  Ireland 

Any 

Gl 

Scotland 

Any 

GM 

Switzerland 

Any 

HB 

Vatican 

Any 

HV 

ttay 

Bologna 

14 

Italy 

Any 

15 

Italy 

Roma 

10 

Italy 

Fondaz  G,  Marconi 

IY4FGM 

taly 

Torre,  Tigullio  Marconi 

IP1TTM 

Italy 

SIcllla 

IT9 

Italy 

Sardegna 

ISD 

Japan 

Any 

JA 

Argentina 

Buenos  Aires 

LU-A-B-C 

Belgium 

Any 

ON 

Brazil 

Rio  de  Janeiro 

PY 

Sweden 

Stockholm 

SM 

Sweden 

Gotland  Island 

SMI 

USSR 

Leningrad 

UA1 

Canada 

Any 

VE1 

N$w1oundlaF|d 

Any 

V01 

Labrador 

Any 

V02 

Australia    ^ 

Sydney 

VK2 

Bermuda 

Any 

VP9 

USA 

Massachusetts 

W1 

USA 

New  York  Stale 

W2 

USA 

New  Jersey 

W2 

USA 

Missouri 

W0 

USA 

Illinois 

W9 

India 

Any 

VU 

Gibraltar 

Any 

ZB 

Yugoslavia 

Any 

YU2 

Libya 

Tripoli 

5A 

Any 

Memorial  Stations 

Any 

t50 

Radio  Club  InternationaL  After 
hearing  everyone  on  the  band 
claiming  to  run  QRP  or  QRPp.  I 
figured  once  and  for  all  I  would 
get  the  true  definition  of  these 
terms  from  one  of  the  orginators 
of  an  organized  QRP  group.  Not 
only  did  I  get  this  group's  point 
of  view  as  stated  in  their  Con* 
stitution  and  By-laws,  but  I 
t)ecame  the  recipient  of  a  full 
packet  of  information  concern- 
ing their  awards  program. 

It  appears  that  this  QRP 
fraternity^  fourided  in  1961  by 
K6JSS,  set  the  QRP  standard  to 
mean  100  Watts  CW/AM  or  200 
Watts  PEP , . .  input.  As  for 
QRPp  status,  we  find  the  group 
recognizing  this  power  only  In 
the  5  Watts  or  less  range.  Now 
this  is  not  to  be  confused  with 
standards  set  by  other  QRP  so- 
cieties, such  as  the  Michigan 
QRPp  Club  International,  which 
also  defines  QRPp  as  under  5 
Watts  output,  yet  QRP  is  much 
less  than  100  Watts. 

As  for  their  awards  program 
. . ,  it  is  packed  full  of  incentives, 
as  you'll  witness  by  reading  on. 

The  main  objective  of  the  QRP 


ARC  International  Awards  Pro- 
gram is  to  demonstrate  the  use 
of  limited  power  which  creates 
less  QRM  on  the  amateur 
bands,  while  still  allowing  us  to 
enjoy  the  usefulness  ol  the  hob- 
by- The  club  issues  the  following 
awards  which  are  available  to 
any  amateur  meeting  the  re- 
quirements as  set  forth  for  each 
below. 

QRP-2S 

This  award  is  issued  to  any 

amateur  working  at  least  25 
members  of  the  QRP  ARC  Inter- 
national. Endorsements  are  is- 
sued for  50,  100,  200.  and  every 
additional  increment  of  100,  To 
apply,  send  copies  of  logbook 
data,  $T00  or  5  IRCs,  and  a 
signed  statement  that  you  lim- 
ited your  power  to  100  Watts  in- 
put (200  Watts  PEP  SSB).  Your 
list  should  also  include  the 
membership  numt>ers  of  each 
station  worked.  There  are  no  re- 
strictions on  band  or  mode  rec- 
ognition. 

WAC^RP 
Ibis  award  is  issued  to  any 
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amateur  for  confirmed  contacts 
with  low  power  stations  in  alt  six 
(6)  conlinents.  Power  inputs 
again  must  be  carefuffy  ad  tiered 
to  and  a  statement  must  l^e 
made  certifying  the  power  was 
within  rutes  governing  the  pro- 
gram. Keep  in  mind  also  that 
both  your  own  station  and  the 
station  you  are  contacting  must 
be  using  QRP  to  qualify.  Your 
QSL  cards  received  must  state 
the  station's  power  used.  Fee  Is 
$r00  or  5  IRCs. 

WASQRP 

This  WAS  award  is  issued  to 
any  amateur  who  makes  con- 
tact with  QRP  power  and  con- 
tacts stations,  one  i  n  each  of  the 
50  US  states,  who  are  also  using 
QRP  power  or  less.  Award  fee  is 
$1.00  Of  5  IRCs.  GCR  appiy, 

DXCC-QRP 

This  DX  award  is  issued  to 
any  amateur  who  utilizes  QRP 
power  and  contacts  100  differ- 
ent countries,  each  of  which 
must  also  be  using  low  power 


and  so  stating  such  on  ihetr  QSL 
card.  To  appiy,  send  log  data 
and  $1.00  or  5  IRCs.  GCR  apply, 

KM/W  lOOaMILE-PER-WATT 
AWARD 

Issued  to  any  amateur  trans- 
mitting from  or  receiving  ttie 
transmissions  of  a  low  power 
station,  such  that  the  Great  Cif- 
cle  Bearings  between  t)oth  sides 
divided  by  the  power  input  of  the 
low  power  station  equals  or  ex- 
ceeds 1000  miles  per  Watt.  Con* 
fusad?  Ah,  it's  not  al(  that  bad! 
Special  endorsements  are  given 
for  single  band  or  mode  achieve- 
ments. To  apply^  send  copies  of 
full  log  data  including  power 
used  on  both  sides,  signal 
reports  exchanged,  band  and 
mode,  and  specific  location  of 
QTH  on  both  sides.  Include 
$1.00  or  5  IRCs.  GCR  apply. 

DXCC^RPp 

Issued  to  any  amateur  for 
confirmed  contacts  with  sta- 
tions in  100  DX  countries;  power 
levels  of  5  Watts  or  less  must  be 
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used  by  the  applicant.  Reading 
the  rules  closely,  1  find  no  power 
restriction  on  the  stations  you 
must  work.  To  apply,  send  tog- 
book  data,  including  power  used 
and  type  of  equipment  used.  En* 
ciose  $1.00  or  5  IRCs.  GCR  ap- 
ply- 

WASQRPp 

Issued  to   any  amateur  for 

confimed  contacts  with  each  of 
the  fifty  (50)  US  states  while 
operating  five  (5)  Watts  max- 
imum  output.  To  apply,  forward 
all  pertinent  log  data  and  $1.00 
or  5  IRCs  to  the  Award  Manager, 
GRC  apply.  Special  endorse- 
ments will  also  be  issued  for 
states  contacted  for  levels  of  20, 
30,  40,  and  50  states. 

As  with  all  awards  offered  by 
the  QRP  ARC  InternalionaJ, 
should  you  wish  to  apply,  in 
order  not  to  delay  processing  of 
your  award,  please  furnish  not 
only  the  data,  but  also  the  power 
levels  used  for  each  award  and 
the  type  of  equipment  used. 

All  award  appffcations  should 
be  sent  to:  Hugh  Aeiker 
WASCNN.  5  Keiffer  Drive.  St, 
Albans  WV  25177, 

My  special  thanks  go  out  to 
Ade  W0RSP/K8EEG.  QRP  editor 
for  OQ  hSagazlne,  who  recently 
provided  me  with  the  latest  up- 
to-date  information  concerning 
some  very  popular  QRP  awards 
being  offered  by  amateur  frater- 
nities. 

DXCC-QRPp 

This  award,  initiated  by  the 
MtLUWATT.NationaUoumalof 
ORPp  in  1971,  offers  a  very  dis* 
tinctlve  challenge  to  dedicated 
QRPp  stations  the  world  over. 

The  award  requires  contacts 
with  DX  stations  in  100  different 
countries  of  the  world  with  the 
aid  of  list-  or  net-type  opera- 
tions. The  rules  clearly  state 
power  must  be  limited  to  five 
Watts  or  less  output.  To  apply, 
the  applicant  must  submit  a  log 
list  in  alphabetical  order  of 
callsign  prefix  of  the  station 


worked,  indicating  date,  time, 
and  frequency  of  each  contact. 
QSL  cards  must  accompany 
your  listing  and  a  signed  declar- 
ation must  t>e  made  as  to  the 
maximum  power  and  type  of 
equipment  used.  Application 
fee  is  $1 5.00  to  help  defray  the 
cost  of  the  large  30-inch  trophy 
suitably  engraved. 

DXCC  MILLIWATT 

This  award  is  also  sponsored 
by  the  MILUWATT:  Nationat 
Journaf  of  QRPp^  The  same 
rules  apply  for  this  award  as  for 
the  DXCC  QRPp  except  that  all 
indications  of  power  level 
should  read  "under  one  Watt 
output."  Applications  are  the 
same  as  for  DXCC-QRPp. 

THE  MILLIWATT  FIELD  DAY 
TROPHY 

Initiated  In  1970,  this  trophy  is 
awarded  to  the  highest-scoring 
QRPp  station  in  the  ARRL  Field 
Day  event  held  each  year  in  the 
month  of  June.  To  enter,  you 
must  submit  an  ARRL  summary 
sheet,  or  similar,  plus  a  listing  of 
the  stations  you  work  band  by 
band.  You  must  state  in  your  ap- 
plication  the  power  level  used^ 
the  type  of  equipment,  as  tA/ell 
as  your  method  of  measuring 
output  power.  If  you  use  1-5 
Watts,  you  may  multiply  your 
score  by  four. 

For  power  level  under  one 
Watt  output,  you  may  multiply 
your  score  times  5.  In  addition, 
another  1.5  times  your  score 
may  be  added  for  operating  your 
QRPp  station  independent  of 
power  mains.  Another  150  bon- 
us points  are  earned  for  full  por- 
table  setup  away  from  your 
QTH. 

All  three  awards,  the  DXCC- 
QRPp,  DXCC  Milliwatt,  and  the 
Milliwatt  Field  Day  Trophy;  are 
obtainable  by  making  applica- 
tion to:  Adrian  Weiss  WCRSP,  83 
Suburban  Estates,  VermilUon 
SO  57069. 


Ham  Help. 


I  am  interested  in  becoming  a 
radio  operator.  Does  anyone 
know  of  any  radio  classes  near 
me? 

Herbert  E.  Scott 

84  Torrey  St, 

South  Weymouth  MA  02190 

Although  our  Michigan  Tech- 
nological   University   Amateur 


Radio  Club  has  a  long  history, 
any  records  of  the  club  prior  to 
1971  are  not  known  to  us.  If 
someone  knows  anything  about 
the  early  days  (before  1971)  of 
our  club,  please  contact  me. 
Any  help  will  be  appreciated. 

Htdeki  Yumoto  AG8C 

133ECH  MTU 

Houghton  Ml  49931 
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from  page  35 

ing  that  your  publication  Is  one 
of  the  most  widely  read  among 
hams,  I  thought  your  readers 
might  be  interested  in  a  recent 
experience  we  had  which  has  re- 
sulted in  our  offering  a  new  ser- 
vice. 

Our  emergency  department 
became  involved  with  a  distress 
call  at  sea  that  was  picked  up  by 
a  local  ham.  They  needed  medi- 
cal advice  and  called  Memorial 
Hospital  We  agreed  to  accept 
the  collect  call  and  our  emer- 
gency department  physician 
was  able  to  provide  the  ap- 
propriate medical  advice. 

W6CRD's  phone  patch,  which 
we  received  last  month  from 
VP5TJ7MW,  Region  3.  from  the 
77-foot  motor  vessel  Tm  Ajo  to 
our  hospital's  emergency  room, 
was  what  precipitated  our  get- 
ting involved.  Via  the  patch.  Dr. 
Allen  Hooper  was  able  to  suc- 
cessfully treat  the  vessel's  chief 
engineer  for  severe  corai-in- 
duced  infection  though  he  was 
across  the  Pacific  at  the  time, 
W6CRD  ran  follow-up  contacts 
between  the  ship  and  Dr.  Hoop- 
er until  the  infection  subsided 
and  the  patient  was  out  of 
danger. 

Fortunately,  these  situations 
arise  infrequently,  but  when 
they  do,  medical  advice  is  a 
necessity.  In  the  aftermath  of 
this  recent  incident,  we  are  now 
offering  to  accept  collect  calls 
from  amateur/ adio  operators  in 
California,  Nevada,  Oregon,  and 
Washington  who  are  in  contact 
with  maritime  mobile  stations 


who  have  medical  emergencies. 
All  they  need  do  is  call  our 
hospital's  emergency  depart* 
ment,  which  is  (2 1 3)^595-21 33. 

Willam  J.  Loveday 
Vice  President, 

Memorial  i-iospital 
Medical  Center 
Long  Beach  CA 

PARANOIC 

I  read  wth  interest  Mr.  Conk- 
lin's  letter  [n  the  November, 
1979,  Letters  (p.16).  First  of  all, 
my  actions  concerning  the  Rus- 
sian woodpecker  were  not  boo- 
boos.  The  Russians  are  obvious- 
ly experimenting  with  their 
point-to-point  14-MHz  band.  I 
and  hundreds  of  others  were 
merely  trying  to  verify  the  re- 
ports we  read  in  73. 

I  chased  the  woodpecker  on 
three  occasions,  and  my  excur* 
sions  into  this  mess  were  ex- 
perimental in  nature;  they  were 
intended  to  help  determine  the 
nature  of  the  phenomenon.  I  am 
now  drafting  a  report  to  the  FCC 
detailing  my  experiences  {most- 
ly of  a  monitoring  nature)  and  if 
they  feel  that  my  actions  were 
not  useful  or  warranted,  they 
may  take  any  action  they  desire. 
They  will  decide  points  of  legali- 
ty. 

My  position  on  this  matter  is 
that  I  {and  the  others)  was  emit- 
ting signals  of  an  experimental 
nature  regarding  an  unusu&J 
phenomenon  found  on  the 
14-MHz  ham  band.  My  refer- 
ences to  using  SSTV  and  other 
modes  were,  of  course,  frivo- 


Ham  Help 


First,  Tm  interested  in  getting 
in  touch  with  a  net  for  disabled 
amkateurs,  if  there  is  one.  If  not, 
is  #nyone  interested  in  forming 
such  a  net? 

Sepond,  I  need  information 
and  specifications  on  the  fol- 
lowing pieces  of  equipment: 
•Link  VHF  high-  and  low-band 
transmitters,  receivers,  and 
transceivers  (2210,  1623,  2552, 


1905    ED-2,    2240    ED- 18,    and 
2365): 

•Teleprinter  TT -4; 
•Test  set  CPR-60  AAB,  a  two- 
band  VHF-UHF  test  receiver; 
•  ARC'1,     Command     Sets 
(ARC-5),  VHF  ARC-5; 
•BC-1206  and  BC-1306  receiv- 
ers; 

•Western  Union  Telefax  trans- 
ceiver (no  model  number).  It  has 


lous.  Any  other  images  created 
by  my  letters  are  incorrect  (and 
in  some  cases  paranoic!). 

The  reason  Mr.  Gonkiin  could 
not  find  me  in  the  ARRL  Intruder 
Watch  program  is  that  I  prefer 
direct  action.  The  record  of  the 
Watch  program  is  well  known,  I 
cannot  speak  for  the  other  hams 
mentioned  in  Mr.  Conkiin's  fas- 
cinating letter. 

Steve  Baumrucker  WD4MKQ 

Durham  NC 

WORTH  WAITING  FOR 

The  November  73  was  a  little 
late  in  arriving,  but  the  splendid 
article  by  W5KHT  entitled  "The 
Satellite  TV  Primer"  was  well 
worth  waiting  for. 

This  is  an  upcoming  tech- 
nology that  will  change  long- 
distance radio  transmissions  as 
well.  Many  thanks. 

Paul  G.  Stecher 
Westwood  NJ 


GREAT  HELP 

For  some  time,  I  have  been  in- 
tending to  write  you  and  tell  you 
how  much  I  enjoy  73,  Your 
November  issue  was  the  best 
yet.  Your  timely  article  on  satel- 
lite reception  was  excellent  and 
well  done. 

Another  factor  that  really  In- 
terests me  is  the  amount  of  ad- 
vertising. Receiving  73  is  like 
receiving  a  ham  catalog  every 
month.  The  ads  are  tremendous 
and  always  well  done. 

This  is  my  last  renewal  for 
QST.  Vm  just  plain  disgusted 
with  the  ARRL.  I  have  been  a 
member  for  56  years  and  during 
that  time  the  ARRL  has  watched 
our  ham  bands  be  nibbled  away 
and  done  little  or  nothing.  Every 
time  you  criticize  them,  the 
headquarters  staff  draws  up  the 
drawbridge,  fills  the  moat,  and 
shoots  arrows  at  you. 


Keep  up  the  good  work  -  your 
73  Magazine  and  policies  have 
really  been  a  great  help  to  ama- 
teur radio. 

Wells  Chapin  WSGI 
KIngsley  Ml 

Thanks  for  the  letterf  Weils. 
Your  many  articles  on  the  his- 
tory of  amateur  radio  have  been 
extremely  well  done.  You  ob- 
viously have  been  keeping  much 
oloser  track  of  events  than  most 
amateurs  and  have  things  in 
perspective.  We  don't  really 
know  hov\f  the  results  of  WARC 
will  work  out,  though  I  foin  ama- 
teurs everywhere  in  hoping  for 
the  best,  if  we  do  fuck  out,  it  will 
be  galiing  to  see  any  group  crow 
about  the  results  and  try  to 
claim  credit.  The  pattern  of 
events  leading  to  WARC  held  no 
reason  for  optimism  for  amateur 
radio,  despite  years  of  golden 
opportunities  to  do  the  needed 
groundwork.  You  have  written 
about  this  many  times,  with  your 
ideas  and  helpful  suggestions 
falling  on  deaf  ears.  —  Wayne. 


PROGRESS 


The  '^Bad  Taste"  letter  from 
Dale  Richman  (November,  1 979, 
p.  190)  leaves  me  with  deep  con- 
cern, also.  If  it  were  not  for  73, 1 
would  not  find  out  the  latest  in 
soiid-statG  technology  and  how 
MDS  and  satellite  TV  works. 

As  an  avid  fast-scan  ATV  op- 
erator, I  am  interested  In  the 
challenge  of  receiving  a  picture 
from  distant  sources.  If  73  did 
not  publish  such  material,  I 
couldn't  learn  and  progress  in 
amateur  radio. 

So,  please  keep  publishing  all 
kinds  of  articles,  like  home-brew 
UHF  and  microwave  devices.  Af- 
ter all,  where  would  we  be  if  no 
one  had  info  on  how  to  build 
these  receivers? 

John  Du  Bry  K6KD0 
Yucalpa  CA 


three  push-buttons:  "incoming," 
"stop/*  and  "'outgoing"; 

•  Hickok  vacuum  tube  volt-ohm- 
milliammeterj    made   for   the 
Department  of  the  U.S.  Navy; 
•ARB  receiver; 

*  Realistic  Timekube*®,   model 
12-159; 

•Realistic   Jetstream   AM-AIR 
Band  receiver. 

Any  help  would  be  very  much 
appreciated. 

John  C.  White  W86BLV 
560  N.  Indiana  St 

Porterville  CA  93257 


I  am  in  need  of  a  schematic 
and  operating  instructions  for  a 
Ham  marl  und  HQ-180A.  I  would 
be  happy  to  pay  copying  and 
shipping  costs.  Any  help  would 
be  greatly  appreciated. 

Dante  H.  Ventrlere  KA4JRE 

17831  NW  18  Avenue 

HialeahFL  33015 

The  Kenwood  International 
Users'  Club  is  now  operational. 
Send  an  SASE  for  details. 

Robert  A.  Pohorence  N8RT 

9600  Kickapoo  Pass 

Streetsboro  OH  44240 
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OSCAR  Orbits 


Court&s/  of  AMSA  T 


Any  satefllte  placed  into  a  near-Earth  orbit  suffers  from  the 
cumulative  effects  of  atmospheric  drag.  The  much  publicized  de- 
scent of  the  Skylab  space  station  was  a  graphic  demonstration  of 
these  effects. 

The  OSCAR  satellites  are  subject  to  atmospheric  drag,  of  course, 
and  the  present  period  of  intense  solar  activity  has  accentuated  the 
problem.  During  this  period,  our  sun  has  been  expelling  huge 
numbers  of  charged  particles,  some  of  which  find  their  way  into  the 
Earth's  upper  atmosphere,  increasing  the  density  (and  thus  the 
drag)  there.  It  is  through  this  region  that  the  OSCARs  must  pass. 
OSCAR  S.  in  a  lower  orbit  than  OSCAR  7,  is  the  more  seriously  af- 
fected of  the  two. 

If  the  drag  factor  is  not  considered  when  OSCAR  calculations  are 
performed,  long-range  orbital  pfojections  will  be  in  error.  For  exam- 
ple, by  the  end  of  1979,  OSCAR  8  was  more  than  20  minutes  ahead 
of  some  published  schedules.  The  nature  of  orbital  mechanics  is 
such  that  extra  drag  on  a  satellite  causes  it  to  move  into  a  lower  or- 
bit, resulting  in  a  shorter  orbital  period.  Thus,  the  satellite  arrives 
above  a  given  Earthbound  location  earlier  than  predicted. 

Using  data  supplied  to  us  by  Dr,  Thomas  A.  Clark  W31WI  of  AM- 
SAT,  the  equatorial  crossing  tables  shown  here  were  generated 
with  the  aid  of  a  TRS-80T*^  microcomputer.  The  tables  lake  into  ac- 
count the  effects  of  atmospheric  drag  and  should  t>e  in  error  by  a 
few  seconds  at  most. 

The  listed  data  tells  you  the  lime  and  place  that  OSCAR  7  and 
OSCAR  8  cross  the  equator  In  an  ascending  orbit  for  the  first  time 
each  day.  To  calculate  successive  OSCAR  7  orbits,  make  a  list  of 
the  first  orbit  number  and  the  next  tweive  orbits  for  that  day.  List  the 
time  of  the  first  orbit.  Each  successive  orbit  is  115  minutes  later 
(two  hours  less  five  minutes).  The  chart  gives  the  longitude  of  the 
day's  first  ascending  (northbound)  equatorial  crossing.  Add  2B°  for 
each  succeeding  orbit.  When  OSCAR  is  ascending  on  the  other  side 
of  the  world  from  you,  it  will  descend  over  you.  To  find  the 


equatorial  descending  longitude,  subtract  166^  from  the  ascending 
longitude.  To  find  the  time  OSCAR  7  passes  the  North  Pole,  add  29 
minutes  to  the  time  it  passes  the  equator.  You  should  be  able  to 
hear  OSCAR  7  when  it  is  within  45  degrees  of  you.  The  easiest  way 
to  determine  if  OSCAR  is  above  the  horizon  (and  thus  within  range) 
at  your  location  is  to  take  a  globe  and  draw  a  circle  with  a  radius  of 
2450  miles  (4000  kilometers)  from  your  QTH.  If  OSCAR  passes 
above  that  circle,  you  should  be  able  to  hear  it.  If  it  passes  right 
overhead,  you  should  hear  it  for  about  24  minutes  total.  OSCAR  7 
will  pass  an  imaginary  line  drawn  from  San  Francisco  to  Norfolk 
about  12  minutes  after  passing  the  equator.  Add  about  a  minute  for 
each  200  miles  that  you  live  north  of  this  line.  If  OSCAR  passes  15* 
east  or  west  of  you,  add  another  minute;  at  30'^,  three  minutes;  at 
45°;  ten  minutes.  Mode  A:  146.8S'.95  MHz  uplink,  29.4  29.5  MHz 
downlink,  beacon  at  29.502  MHz.  Mode  8:  432.125^.175  MHz  uplink, 
145.975-.925  MHz  downlink,  beacon  at  145.972  MHz. 

At  press  time,  OSCAR  7  was  scheduled  to  be  in  Mode  A  on  odd 
numbered  days  of  the  year  and  in  Mode  B  on  even  numbered  days. 
Monday  is  ORP  day  on  OSCAR  7,  while  Wednesdays  are  set  aside 
for  experiments  and  are  not  available  for  use. 

OSCAR  8  calculations  are  similar  to  those  for  OSCAR  7.  with 
some  important  exceptions.  Instead  of  making  13  orbits  each  day, 
OSCAR  8  makes  14  orbits  during  each  24-hour  period.  The  orbital 
period  of  OSCAR  8  is  therefore  somewhat  shorten  103  minutes. 

To  calculate  successive  OSCAR  6  orbits,  make  a  list  of  the  first 
orbit  number  (from  the  OSCAR  8  chart)  and  the  next  thirteen  orbits 
for  that  day.  List  the  time  of  the  first  orbit.  Each  successive  orbit  is 
then  103  minutes  later.  The  chart  gives  the  longitude  of  the  day's 
first  ascending  equatorial  crossing.  Add  26"^  for  each  succeeding 
orbit.  To  find  the  time  OSCAR  8  passes  the  North  Pole,  add  26 
minutes  to  the  time  it  crosses  the  equator.  OSCAR  8  will  cross  the 
imaginary  San  Francisco-to-Norfolk  line  about  ll  minutes  after 
crossing  the  equator.  Mode  A:  145.85-.95  MHz  uplink,  29.4-29.50 
MHz  downlink,  beacon  at  29.40  MHz.  Mode  J:  145.90-146.00  MHz 
uplink,  435.20-435.10  MHz  downlink,  beacon  on  435.090  MHz. 

OSCAR  8  is  in  Mode  A  on  Mondays  and  Thursdays,  Mode  J  on 
Saturdays  and  Sundays,  and  both  modes  simultaneously  on  Tues- 
days and  Fridays.  As  with  OSCAR  7,  Wednesdays  are  reserved  for 
experiments. 
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Review 


COMPLETE  GUIDE  TO 

AMATEUB  RADIO 

by  Joseph  DuBovy 

Parker  Publishing  Company, 

1979 

You  are  not  afone  if  you  have 
ever  wished  that  there  was  ONE 
book  that  had  all  the  answers  to 
questions  about  ham  radio.  The 
publisher's  description  of  a 
Compfete  Guide  to  Amateur  Ra- 
dio might  make  you  think  that 
such  a  book  is  finally  avai labia. 
Billed   as  "the  indlspensabie 


guide  to  amateur  radio/'  this 
264'paQ6  hardcover  book  from 
Parker  Publishing  Company 
may  turn  out  to  be  a  disappoint- 
ment  to  many  amateurs.  It  is  in- 
tended for  beginners  who  are 
full  of  questions  and  looking  for 
easy-to-understand  answers. 

The  ComplBte  Guide  to  Ama- 
teur Radio  will  not  leave  a  pro- 
spective ham  baffled  by  a  lot  of 
unexplained  technical  jargon  or 
long-winded  theoretical  discus- 
sions. The  author,  Joseph  Du- 


Bovy W2TCC,  guides  his  readers 
from  an  introduction  to  the 
"magic  of  ham  radio'*  to  a 
description  of  how  to  build  a 
simple  transmitter  and  antenna. 
Along  the  way,  topics  such  as 
satellite  communication,  re- 
ceiver block  diagrams,  and  ba- 
sic semicondyctof  theory  are 
discussed.  Whiie  no  subject 
gets  thorough  treatment,  most 
of  the  questrons  a  beginning 
ham  might  have  are  answered. 
Promotional  literature  and 
the  book*s  jacket  claim  that  the 
knowledge  needed  to  pass  the 
Novice  or  General/Technician 
license  exam  is  included.  Unfor- 
tunately, much  of  the  informa- 


tion is  several  years  old^  The 
author  even  refers  to  a  $9.00 
license  cost,  something  that 
changed  about  five  years  ago! 
The  guts  of  the  licensing  ma- 
terial is  of  the  question^and- 
answer  variety.  As  the  exams 
get  tougher  and  include  many 
questions  on  the  frequently 
changing  rules  and  regulations, 
it  is  unlikety  that  the  dated  infor- 
mation will  be  adequate  to  pass 
the  exams. 

Another  advertised  feature  of 
the  book  is  its  chapter  on  the 
Navy*s  special  method  for  mas- 
tering Morse  code.  While  the 
segment  on  sending  is  painstak* 
ingly  complete^  the  "secrets'*  for 
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receiving  code  are  brief.  I  think 
that  the  secret  of  learning  code 
is  not  held  in  a  few  paragraphs 
of  a  booK;  it  is  in  reguiar  prac- 
tice, using  a  challenging  source 
of  code. 

The  one*tube  transmitter  de- 
scribed in  the  Complete  Guide 
to  Amateur  Radio  would  t>e  easy 
to  cor>stryct  if  you  were  already 
an  experienced  builder.  Unfor- 
tunateiy*  the  author  gives  an  in* 


complete  explanation.  Only  a 
smattering  of  construction  prac- 
tices can  be  found  and  the  table 
showing  the  color-coding 
scheme  for  resistors  does  not 
tell  the  reader  what  number 
each  color  stands  for.  The  most 
obvious  omission  is  a  mention 
of  safety  practices.  This  is 
especially  important  when  the 
fifst4ime  builder  Is  tackling  a 
project  containing  a  high-volt- 


age supply   like  the  one   de- 
scribed. 

Much  of  the  book's  strength 
lies  in  its  numerous  diagrams 
and  charts.  Many  of  these  are 
from  ARRL  publications  and 
ihey  do  a  good  job  supplement- 
ing the  text  which  contains  a  lot 
of  generalities.  The  book  is  not 
published  by  one  of  the  tradi- 
tional ham  radio  firms,  which 
may  account  for  the  expansive 


description  on  the  book's  jacket 
and  in  mail-order  advertising. 
The  retail  price,  $14.95,  may 
make  many  amateurs  think 
twice  about  buying  the  book. 
The  Complete  Guide  io  Amateur 
Radio  is  suited  for  beginners, 
but  they  should  realize  that 
other  sources  of  information 
may  t>e  needed. 

Tim  Daniel  N8RK 
Terre  Haute  IN 


Corrections 


With  regard  to  my  article, 
*'Son  of  Keycoder"  (November, 
1979,   p.   106),   several   sharp* 

eyed  readers  have  caMed  my  at- 


tention to  two  small  errors  in 
the  diode  matrix  encoding 
chart  (Fig,  3,  p.  109),  The  letters 
in  error  are  K  and  X,  The  correct 


K  INV/r  r?  INV/»  16  tNV/l  15  INV/II4  INVff-*3  INV/H2  INV/t  II 
K  XXX 

X  XX  X 


Revised  Fig.  a  "Son  of  Keycoder. 
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encoding  is  shown  here, 

I  will  be  happy  to  answer  any 
questions    readers   may    have 


about  the  circuit  or  construe- 
tion  details. 

LB.  CebikW4RNL 
KnoxvilleTN 


Ham  Help 


I  have  several  old  automobile 
radios  thai  have  vibrator  power 
supplies^  Somewhere  in  my 
readings  I  saw  an  article  that 
gave  circuit  descriptions  and 
parts  data  to  convert  to  tran- 
sistor power  in  the  vit^rator  cart. 
In  other  words,  the  whole  circuit 
is  buih  in  the  can  itself  and  the 
present  socket  is  used.  I  cannot 
remember  where  I  saw  the  arti- 
cle. Any  assistance  will  be  ap- 
preciated. Thanks. 

Walter  F.  Seeberg,  Jr.  WA4TQI 

1001  PimmH  Drive 

Falls  Church  VA  22043 

I  am  willing  to  pay  for  a  copy 
of  pages  19  and  20  of  the 
Galaxy  III  transceiver  manual 
(#183-29). 

Arfhur  H.  Curling  WSfVlfC 

131  Archimedes 

San  Antonio  TX  76223 


f  would  like  to  obtain  a  copy 
of  an  owner's  manual  to  Xerox, 
or  a  Xerox  copy,  for  an  RCA 
Senior  volt-ohmist  VTVM» 
model  WV98C,  Also,  what  is  the 
availability  of  dc/ac-Ohms 
probe  and  cable,  model 
WG299D. 

Please  advise  about  what  you 
have  and  price.  I  will  ensure 
return  of  manual, 

Harry  C.  Lain  W7HNP 

1109  Highland  Avenue 

Bremerton  WA  93310 

I  would  like  to  hear  from  any* 
one  interested  in  starting  a  rag- 
chew/roundtable  on  50*150  MHz, 
Thursday  evenings,  2000  Pacific 
Standard  Time,  0400  GMT. 

Berand  Kirschner  WBDYCO 

4439  Jupiter  Drive 

Riversjde  CA  92505 

I  recently  obtained  a  Heath 
SB'102  trar^sceiver  and  am 
interested  in  hearing  from  hams 


who  have  made  modifications/ 
improvements  to  the  unit,  espe- 
cially in  the  receiver. 

John  DiLoren»ICA1FN 

Box  179BR 

Qriswold  St. 

Jericho  VT  05465 

I  need  an  instruction  book, 
service  manual,  and/or  sche- 
matic lor  a  General  Radio  model 
1601  A  VHF  bridge.  Please  ad- 
vise cost  of  original  or  reproduc- 
tion* 

Roger  Moe  W7KQG 
Route  1,  Box  1140 

Wapato  WA  9S951 

I  would  appreciate  any  infor- 
mation, especially  a  schematic, 
on  a  Narco  Superhomer  VHF 
aircraft  transceiver,  I  would  also 
like  to  get  a  schematic  and  in- 
formation  for  a  Dumont  model 
304'A  oscilloscope. 

I  will  copy  and  return  with  a 
postage  refund  or  purchase  at  a 
reasonable  price. 

Gary  B.  Trustle  WBdSPV 

424  Franklin  Ave. 

Waverly  OH  45690 


If  you  had  trouble  with  either 
the  code  or  theory  and  rules  & 
regs  (or  both?)  when  you  were 
studying  for  your  Novice  ticket 
but  conquered  those  problems 
and  went  on  to  join  the  ranks  of 
licensed  radio  amateurs,  then  I 
need  your  help.  Piease  write  to 
my  wife,  Cindy,  and  relate  your 
experiences  and  hardships  so 
she  will  realize  that  she's  not 
the  only  one  who  is  having  a 
hard  time.  She  really  needs  help 
and  encouragement. 

Timothy  tA.  Mn/a  WDBQL8 

436  Vi  E.  Exchange  St. 

Owosso  Ml  4&a67 

I  need  any  available  data  on  a 
Hickok  Vacuum-tube  volt-ohm- 
meter,  Department  of  Ships 
Model  OBQ-1.  Thanks. 

John  C.  White  WB6BLV 

560  N.  Indiana  St. 

Portervilie  CA  93257 

I  need  a  schematic  for  my  vin- 
tage National  NC57B  receiver*  I 
will  gladly  reimburse  costs. 
Thanks, 

Lan7  Pike  WD9HCR 

PO  Box  3766 

Quincy  IL  62301 


JUST  GETTING  ON  THE  AIR? 

See  Adirondack  far 

D  New  Equipment 
D  Used  Gear 


1 


D  Friendly  Advice 

185-191  West  Mam  Street  •  PO  Box  88 
Amsierdam,  N  Y  t20l0  Tel  (518)842-8350 
Just  5  minutes  from  N.Y.  Thruway  —  Exit  27 


ALL  BAND  TRAP  ANTENNAS ! 


i> — i 


OPtLV  OMC   MCi»T  imALL     AMTEHIU     ron 
UP  TO  «  ■AMbfe'       CJICCLLCHT  FOR  COi« 


ran  jlll  makes  *r  hooels  or  AMiATCvn 
GUAn«.MTE£D    F«n    atwo  watte    -mwM 

KMm  WATTS  CW    HPMT   TOR   MOVlCC   M9IO 
AU.  CLASS  AMATEuASi! 


COMPLETE  AS  fii+0«l*  »M  fO  fi  n<;4iiu.$2 

ttmm^mnm  *"«  rmrnirn'r^^    HtJ     LCa«  THAH  S  IBS. 


Pl2S^  c»#wMr, 


40.»MS^fQ  ftw4«  4  «v  ^  AS  n-  «M    90  n.  fti&5«U 

2<Ms>io  tT-Ti    A  <Bi«'  — ^  ?3  h.   ««i  flo  ri  itcsau  i 

SEPtD  ruUL  Hiicc  roft  POST  warn  iiisured  dci.  m  itsja  f^jw^ia  m  wxa  at^t   *tf  tmmm*  - 

cifm«t  -  ««4^*^>  -  «tiLj   H  «r*v  mtm^      Vt«A  »>^  Ai>risw«  -  WASTER    CMAMaC  -    AMEA   Cm 

^ec^s  Ofc*  iMiifcii'  Mf  ««  i4tti  fNp  i.3«^B.?3G-5;j3a  bam  -  urm  m*f  A»fi  tVa  m*  n  i-n  ••«« 

Ati  PmcCft  WV.L  1PKHeA$4  SAVE  -  OMXA  HOWl  AT  ^wii  w««c*tf  fw  i  ri^      to  iM 

iMHP*f  ««a  IFW  t  *mrwm*  m  —  ii   tfi    1 1  ■■*#■  fc  USA  .  FREE  INFO    AVAILAOil  04S.T  f-Rdli 

wESTEnH  ELECTA 0*|1CS 


A7-  2 


IPlc^pti.j,   Htirmt^t    '•-9Q4?' 


i  SVNNBINV  dVtii  QNVS  11V 
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Social  Ei/ents 


Listings  in  this  column  are 
provided  free  of  charge  on  a 
spacB-auaitabte  basts.    The 
fotf owing  information  shoufd 
be  inciuded  in  every  announce- 
ment: sponsor^    event,    date, 
time,  place,  city,  state,  adfTJis- 
slon  charge  (if  any),  features, 
talk-in    frequencies,    and   the 
name  of  whom  to  contact  for 
further  information.  Announce- 
ments must  be  received  two 
months  prior  to  the  month  in 
which  the  event  t  a  lies  place. 

GRAND  JUNCTION  CO 
FEB  9 

The  Grand  Mesa  Repeater 
Society  will  hold  its  tst  annual 
Western  Slope  Swapf est  on  Sat- 
urday, February  9.  1960,  from 
10:00  am  to  4:00  pm  at  the  Lin- 
coln Park  Barn,  Grand  Junction, 
Colorado.  Table  reservations 
are  $2.00  in  advance,  per  table. 
TalkHn  on  146.22/.S2.  For  further 
information,  write  to  Larry 
Brooks  WBOECV,  3185  Buntfng 
Ave..  Grand  Junction  CO  81501. 

MANSFrELD  OH 
FEB  10 

The  Mansfiefd  mid-winter 
hamfest  and  auction  will  be 
held  on  February  10, 1980,  at  the 
Richland  County  Fairgrounds, 
MansfieM,  Ohio.  Featured  win 
be  prizes,  a  ffea  market,  and  an 
auction  to  be  held  in  large 
heated  buildings.  Doors  will 
open  to  the  public  at  8:00  am. 
Tickets  are  $1.50  in  advance 
and  $2.00  at  the  door.  Talknn  on 
146.34/.94.  For  additional  Infor- 
mation or  advance  tickets,  con- 
tact  Harry  Frietchen  K8HF,  120 
Homewood,  Mansfield  OH 
44906,  or  phone  (4l9)-529-2801 
or(419)-524-l441. 

MINONG  W1 
FEB  17 

The  Wild  Rivers  Amateur 
Radio  Club  will  hold  a  midwin- 
ter swapfest  on  Sunday,  Febru- 
ary 17,  1980,  from  10:00  am  to 
3:00  pm  at  the  Minong  village 
hall,  Minong,  Wisconsin,  45 
miles  south  of  Duluth-Superior, 
90  miles  north  of  Eau  Claire  on 
Highway  53,  and  135  miles  from 
Minneapolis-St.  Paul  Admis- 
sion is  $1.50  and  tables  are  free. 
There  will  be  a  raffle  drawing  for 
a  scanner.  TaJk-in  on  ,28/.8e  and 
.52.  For  information,  contact 
Roger  Doehr  W9DLY,  Rte.  5,  Box 
452,  Hay  ward  WI  54843. 

LIVONIA  Ml 

FEB  17 

The  Livonia  Amateur  Radio 
Club  will  hold  its  10th  anniver- 
sary Swap  'n  Shop  on  Sunday, 


February  17, 1980,  from  8:00  am 
to  4:00  pm,  at  theChurchiN  High 
School,  Livonia,  Michigan. 
There  will  be  plenty  of  tables, 
door  prizes,  refreshments,  and 
free  parking  available,  plus  re- 
served tabfe  space  of  12-foot 
minimum.  Talk*ln  on  146.52.  For 
further  information,  send  an 
SASE  to  Neil  Coffin  WA8GWU 
c/o  Livonia  Amateur  Radio  Club, 
PO  Box  2111,  Livonia  Ml  48150. 

GLASGOW  KY 

FES  23 

The  Mammoth  Cave  ARC  will 
hold  Its  annual  Glasgow  swap- 
fest on  Saturday.  February  23^ 
1980,  from  8:00  am  to  5:00  pm  at 
the  Glasgow  Flea  Market,  south 
of  Glasgow  on  Highway  31 E. 
There  will  be  a  large  heated 
bujfding  with  plenty  of  free  park* 
ing.  Spaces  are  available  for 
$3.00  each.  There  wilf  be  no 
meetings  or  forums,  just  door 
prizes,  free  coffee,  and  a  large 
flea  market.  Admission  is  $2,00. 
Talk-in  on  .34/.94,  For  additional 
information,  contact  WA4JZ0, 
121  Adairland  CL,  Glasgow  KY 
42141, 

UNCASTER  PA 
FES  24 

The  Lancaster  Hamfest  wilt 
be  held  on  February  24, 1980,  al 
the  Guernsey  Pavilion,  located 
at  the  intersection  of  Rtes.  30 
and   896,   east   of   Lancaster, 
Pennsylvania.   General    admis- 
sion is  $3.00,  except  children 
and  XYLs.  Doors  will  open  at 
8:00  am.  All  inside  spaces  are 
available  by  advance  registrar 
tion  only  and  are  $3.00  each  for 
an  8-foot  space,  which  includes 
a  table.  There  will  be  free  tail- 
gating  in  a  specified  area  out- 
side,  if   the  weather  permits. 
There  will  be  a  two-hour  Dutch 
Country  tour  by  an  advance  reg- 
istration of  $4.00.  Food  will  be 
served   at  the  hamfest.   Also, 
there  are  excellent  restaurants 
and   accommodations   in   the 
area.  Talk*in  on  .01 /.61.  For  in- 
formation,  write  Sercom,   Box 
6082,  Rohrerstown  PA  17603. 

AKRON  OH 
FEB  24 

The  Cuyahoga  Falls  Amateur 
Radio  Club  will  hold  its  26th  an- 
nual electronics  equipment  auc- 
tion and  flea  market  on  Sunday. 
February  24, 1980,  from  8:30  am 
until  4:00  pm  at  North  Hrgh 
School,  Akron,  Ohio.  Tickets  are 
$2,00  each.  Even  though  it  is 
suggested  that  you  bring  your 
own  tables,  some  tables  will  be 
available  for  $2.00  each.  Fea- 
tured will  be  refreshments  and 
prizes,  including  a  first  prize  of  a 
Kenwood  TS-120S  and  a  second 
prize  of  a   Kenwood  TR-2400. 


There  will  be  plenty  of  room  for 
buyers  and  sellers.  Talk-in  on 
146.52  and  146.04/.64,  For  de^ 
tails,  write  CFARC,  PC  Box  6, 
Cuyahoga  Falls  OH  44221  or 
phone  K8JSL  at  (216J-923-3830. 

LAPORTE  IN 

FEB  24 

The  LaPorte  Winter  Hamfest 
will  be  held  on  February  24, 
1980,  starting  at  8:00  am,  in 
the  LaPorte  Civic  Auditorium, 
LaPorte,  Indiana.  There  will  be 
plenty  of  free  tables,  plus  cof- 
fee, donuts,  and  hot  food  will  be 
available.  Admission  is  $2.50  at 
the  gate,  or  $2.00  in  advance. 
Talk-in  on  146.52.  For  informa^ 
tion,  write  LPARC,  PO  Box  30, 
LaPorte  IN  46350. 

DAVENPORT  lA 
FEB  24 

The  Davenport  Radio  Ama- 
teur Club  will  hold  its  ninth  an- 
nual hamfest  on  Sunday,  Febru- 
ary 24,  1980,  from  8:00  am  to 
4:00  pm,  at  the  Davenport 
Masonic  Temple,  Highway  61 
(Brady  Street)  and  7th  Street, 
Davenport,  Iowa.  Tickets  are 
$2.00  in  advance;  $3.00  at  the 
door.  Tables  are  $3.00  each,  no 
limft,  with  a  $2,00  additional 
charge  for  ac  electrical  hook- 
up. Talk^in  on  146.28/,88  W0BXR 
repeater.  Advance  tickets  can 
be  purchased  by  writing  to  club 
treasurer  Clarence  Wilson 
WAOOEW;  1357  W.  36th  Street, 
Davenport  lA  52806. 

VIENNA  VA 
FEB  24 

The  Vienna  Wireless  Society 
will  hold  its  annual  WINTER- 
FESTTM  on  Sunday,  February 
24,  1960,  at  the  Vienna  Com- 
munity Center,  Vienna,  Virginia. 
There  will  be  indoor  tables, 
sales,  prizes,  food,  and  outdoor 
frostbite  tail-gating.  The  event 
at  6:30  am  lor  vendors:  8:00  am 


for  general  admission.  Admis- 
sion is  $3.00,  including  one 
prize  ticket:  $2.00  for  an  extra 
prize  ticket.  Pre-teens  with 
parents  are  free.  Tables  are 
$5.00  to  S2.00.  depending  on  the 
quantity.  Frostbite  tail-gating  is 
STOO.  Resen/ations  close  Feb- 
ruary 15.  For  reservations,  con- 
tact Carrol  N.  Guin,  7533  Oak 
Glen  Court,  Falls  Church  VA 
22042.  For  other  information, 
contact  the  Viennna  Wireless 
Society,  PO  Box  418,  Vienna  VA 
22180. 

MARLBORO  MA 

FEB  24 

The  Algonquin  Amateur 
Radio  Club  will  hold  its  3rd  an- 
nual ham  radio  flea  market  on 
Sunday,  February  24.  1980,  at 
the  Marlboro  Jr.  High  School 
Cafetorium,  just  off  Rte.  85 
North,  Marlboro,  Massachu- 
setts. Admission  will  be  50^^. 
The  event  will  be  held  rain, 
shine,  or  blizzard.  Food  will  be 
available.  Tables  will  be  $5.00  in 
advance  or  $7.50  at  the  door. 
Talk-in  on  .01/.61  and  -52.  For 
more  information  or  reserva- 
tions, contact  Charles  D.  Mc- 
Carthy W1BK,  128  Forest  Ave., 
Hudson  MA  01749,  or  phone 
(61 7}- 562-5622. 

WINCHESTER  IN 
MAR  15-16 

The  Randolph  Amateur  Radio 
Association  will  hold  its  1st  an- 
nual hamfest  on  March  15-16, 
1980,  from  8:00  am  to  8:00  pm, 
both  days,  at  the  National 
Guard  Armory,  700  Western 
Ave.,  Winchester,  Indiana.  Fea- 
tured will  be  door  prizes,  food 
and  drink,  and  a  program  of 
speakers  for  both  days.  The 
cost  per  table,  or  an  equivalent 
space,  is  $3,00.  Tickets  are 
$2.50  at  the  door,  or  $1.50  m  ad- 
vance. Talk-in  on  147.90/147.30 
223.30/224.90,  and  146,52. 


10  METER  CONVERSION  KITS 
FOR  CB  RADIOS  AM-FM  &  SSB 

•  Kits  for  over  300  Models  of  CB 
Radios 

•  Low  Cost  from  $10.00 
Easy  to  Install  with  All  Instructions 
Tune-Up  Procedure     Alignment 

•  KITS  FOR  MOST  POPULAR  UNITS 

Over  5,000  Satisfied  Customers 

•  Write  or  Gall  Today  for  Our  Free 
1980  Catalogue 


':AH  CRYSTAL  SUPPIY  COMPAHY 

PO  Box  638 
W  Yarmouth,  MA  02673 

(617)  771-4634  ^^** 


k^  Re^^^r  SeniCG^ see  page  179 
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/0*For  Sale*<Ov 

OHomsO 


$10,000,000 

INVENTORY 


The  uftfmate  source  for 

electronic  components 

and  equipment. 

PRODUCTION  OVERRUNS 
SURPLUS  MATERIALS 

Send  us  your  Enquiries.  Get  on 

our  exclusive  mailing  list. 

Inquire  in  writing  or  by  Telex 

TWX:  510-224-6539 

Serving  domestic  and 
overseas  markets. 


ATTENTION 


EXPERIMENTER 


DESIG  N  ER       M  ANUF  ACTUR  ER 

HFT    OFFERS   YOU 

ENGINEERING  SERVICES  -  MINI  MODULE  PRODUCTS 
AUDIO  THROUGH    250  MHZ 

"^    RF   R^E AMPLIFIERS 

DUAL  GATE  FET  MIXERS 
IF   AMPLIFIERS 
AUDIO    AMPLIFIERS 
WWV    RECEIVERS 
VIDEO  AMPLIFIERS 
COMPRESSIVE  AUDIO  AMP. 
SSB    GENERATOR 
RF  POWER  AMPLIFIERS 
POWER  SUPPUES 


R2    R4   R5 


GNO 


C3  C6 


Electronics,  Ltd, 

(516)423-3770 


t^UA2 


FUB.L  SC^LE  DUAt  O^TE  HI  IKES 

CATALOG  ITEMS  IN  TWO  WEEKS  OR  LESS 
QUICK  TURN  AROUND  ON  SPECIALS 

CATAUDG  i  DESIGN  MANUAL     *2.95 


flErilN;D  OH   1ST 


0ETA1LEP  5f«ClflCA.T'lON& 
APPLlCATIOh    NOTES    ^ 

DESIGN  DATA  OH:     RF   PftfAI^PLlFIEHS,  MIXEPSr 

&PURIOU$   SIGHALi,  aECEtVER 
PABAMElElfiS,  AUDtO  COMPRESSION, 
t  OTHER  &ATA 

ShORT  ««**  CM* WO  DM  AttMJEiT 


73  Sherwood  Ct  .  Huntington.  N  Y  11743  US, A         full  scale  af  pflf^MP 


HFT 


INC 


156  West  9tli  St 
Deer  Park  NY  11729 


(UNIVERSAL  RECEIVED 
FREQUENCY  INDICATOR) 


mAL   SPOTTER 


^■^^e^m^."mu    a 


Digitize  your  receiver's  dial  with 
the  DIAL  SPOTTER.  Adapts  to 
most  Communication  Receivers 
with  simple  connection  to  VFO. 
From  $1 49.95  Write  for  Data 
Sheet. 

GEMINI 

INSTRUMENTS 
INCORPORATED 


Box  205,Larchmont.  NY  10538 


I-' 027 


THE  JOYSTICK  VFA 

\  Va  rsftbtp  F  re?q  An  tcnn  i3 )  cf S i  mS  i  j  n  bc  a  tem  ^tjjrsngo vor 
commercjat    arrd/or  ci>iwen!lonal  anlennae 
*  Simpie.raptderecTion  ♦  Nol  only  ir'h^:ind  but 
CONTIGUOUS  D  5  '-  30  Mhz..  ind   BC  &  MARS  •  Omni- 
difcetionai  *  Subsl'antsally  Harmon  it  FREE  •  ^  (KKJ.OOO 
miles  por  w.-i)t  unbeaten  reco^'d'  •Po{>rOTH?;errbanitied! 
GLIFFDWELLERSAMTENNAi»DUOTE  Irom  CO  Mag.  - 
If  ybn  am  high  E>rtOugh  the  rtnienna  will  ftjijerale  £&sp.  ^\ 
lS-20t  as  w(fl\  a&  the  well-known. 3- Gtiiinent  beam  wilti 
whrchwf^campared il.The tests iiveife  ■operaUGiiaJ, 
not  thfinreti:cal '  We  find  ihal  it  we  can  henr  'om  wo 
can  wotii  em . 


SYSTEM  *A'  $11  0.00        EaOh  System  3 

150  W-P,E.R  &/or  Receiving  only  sections  easily 

aas&mbied  to  mak( 

SYSTEM  *J'  $130.00      ^^^^  &  or^g 

&00  W.P.E.P  &/or  InftprflVed  Mntcbing  ATU- 

0  Factor  Receive  Ait  m4:iil  cost  tneiu-itec 

Rusfi  Masl:erchargi©/Vi&a  no 

0*  ttiyci^  or  requeiit  FREKIiteraturo. 

PARTRIDGE   ELECTRONICS  LTD 

B  Partridge  House. 
Broad  stairs,  Kent,  England. 

G3CED         Teh  01 1  44  0e43  62535         G3VFA 


PJease  send  all  reader  inquiries  directly 


50 144  REPEATERS     220  450  nh. 


yXx  ?f°  f^k  X 


Mk 


New  an<f  Improved 

Receiver 

»rid  TriansfTilttfir 


HAM  SCAN-1:  YAESU  MEMORIZER 


'ScflUt  145-148  MKz  ir^  10  mm:.,  atopn  3  sbc.  an 
activB  chennitlA,  aimple  7  wir»  iriqtalta^iDn. 
OROEn  HAM  SCAN-1 136,35 


HAM  SCAN-2:  K>WD  7625,  7e00. 


?4aOA,    KDK    201911,    2016A,    CLEOG    FM-2B 
MIDLAND  13-510,  HW-2036,  Others  uon. 

*  Adds  one  chennel  of  memory  to  any  atnivs  rig 
*Scan  range  eetectafale  by  position  of  radio' ■  MHz 

B witch.  Up  to  full  4  MHz  widtli. 
*&cati  rato  200  kHz/sec  at  10  IcKz  etepe  with  b  3 

■econd  pauae  on  etL  active  chaitnala 
*M[ke'mount«d   aw  itch  provi^ee  3  functione: 

start/ atop  I  remote  Ireq.  j^ncnsmafiting  and  unlit 

interlock  wh»te  actiuely  ecannina 

*  Scanner  mounta  inside  radio,  no  external  bo^ 

*  ABBembi»d,  tasted  artd  guaranteed  ISO. 9 5 
0RD£FI  HAM  SCAN-2  and  specify  type  of  rad^o 


Sechnical^linic 


!s5i^B 


P.O.  BOX  fi36  ^  TS4 

STERLING  HTS.  Ml  48078  ^ 

Phona  Orders  Call:  (313)  286  4836 


AUTOMATIC  CW 
COPIER 


9'  '*'  imB 


Now  you  can  copy  the  fast  CW  stations.  The 
(MEW  professionallv  designed  DE-150prugs 
inio  a  transceiver's  earphone  fsck  Si  auto- 
nnatically  displays  Morse  code  as  ii  is  being 
received.  New  characters  are  entered  from 
the  right  and  shift  left  giving  a  continuous 
easy  to  read  display  of  the  latest  code  re 
ceiued.  $425. 

One  year  ivarrantv  aod  15  day  return 
privilege.  Add  $5  for  shipping.  VISA  Si 
MC  cards  welcome. 


eLECTROniC/inc^ 


(205)773-2758  Box  896  Hartseile,  AL  35640 


Avaliable  Separately: 


_T'v-=j.<!*.t 


S 


OPTIONS 

Duplexers 
Basic  auto  patch 
Matching  cahinet 
.0(ia5%     High    stability 


crystals 


COR  (d&nUfwn  All  on  one  board,  programmabfe,  Fuity  ad^ 
iustable,  time  out  (.5-7  min.},  hang  time  (Ot  min.),  identifier 
(f^lO  min,},  tone,  speed,  voiunie,  L.E.D,  outputs,  tow  current 
drain  CMOS  logic,  ptugs  for  easy  instailation  and  removal  p/us 
much  more.  $89.95 

Basic  Repeater  $599.95 

2M  130-175  MHz  Basic  Repeater  for  2  meters  witti  ail  the  features  of  the  Ml 

Pro  Mkl  less  the  power  suply  and  front  panel  controls  and  accessories. 


50  MHz  $889.95     450  MHz  899 J5 
144  or  220  MHz  799.95 


PA  Res.  add  6%  tax 
PLUS  SHIPPING 


Mogglore  Electronic  Tjaboratory 


&AB    WESTTOWN    RDh, 

wear  Chester,  pa.  i93bd 


PHONE    21S   ^36-6051 
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NEW  PRODUCTS! 

SyperCfllorS^I 00  Video  KitS99J5  Elf  II  Adapter  Kit  $24.50 

Expandtbht  to  2Sfi  1 132  higft  risalution  cotof  Ryg$ into  £K  \l  provttfing  Sup^f  Ett 44  tn^  50  pin 

gnptiics  6847  with  ait  display  modes  computej-  bus  pitis  S-100  bus  expaitsuiR  (WHfi  Sup«f  Ik- 

contn^Ued  Metfimy  mapped.  IK  HAM  cxpaiKia-  piinsion)  Hmh  ane  low  address  displays  staii 

Me  Dd6K  S-ICO  bus  1302. 8060  8095  2i0  esc  and  modt  LED  s  optional  |18  JO. 

Gremlin  CofOf  Vtdeo  Kit  $59. S5  1B02  t6K  Dynamjc  RAM  Kit  $149.00 

33  I  tG  al0n%  numerics  and  graphics,  up  to  S  ^80£yS  IQO  t*pffttftfr%  to  32K.  Hidden  refresh] 

tekjrs  wlh  6847  cfup;  IK  RAM  ai  £€00  P%m  w/dddcj  ufib 4 MHi«A»Mit stales  Addt!6K 

iMoS(ipsrElf44fim&us.Note|nQtfa&letoliah  RAM  $79  00. 
(iSQitttKxi  Graphics. 

Quest  Super  Basic 


Oue^,  ttve  (eadef  m  m/ES^Efvam  1802  systatis 
announoftj  another  hrM  Oues!  i&  !l%  firsi  cocn- 
ptny  «0f1dwide  to  ship  a  full  stzf  Bask  for  1802 
systems.  A  complete  function  Super  Bdsjc  by 
Ron  Cenfctr  indudtng  floating  poi^rt  cap^M 
wilh  iatfitific  rKJiation  (numtief  range  :-  17E*), 
3?  tHt  mie^  J!:  2  btltkoti:  Mtrhi  dim  arrays:  Sinng 
arrays,  Stnng  marihpul^ion,  Casserte  i;0.  Sftvt 
and  loac] .  Basic,  Data  and  machine  Janfluaga  pro- 
grams, and  over  75  Stalemcnts.  Functions  and 
Operators. 

Easify  adaptabFe  on  most  1802  systems  Re- 
q\ikB^  12K  RAM  minimum  for  Basic  and  user 


^;  jgrams.  Cassettf  version  kn  ^iock  now  RQM 
vefSKins  coming  soon  with  cxc^tanp  prM^jc 
allowing  some  credn  tor  cassette  version 

Super  EiVt  CM  ClSStll  140,00 

Tom  Pitbnjn  s  1802  T^ftf  Base  Soum  ttMl| 
now  avallabli .  Find  otit  how  Tom  Piltman  wrolt 
TiBf  iattc  ai^d  how  io  gel  Lhe  moti  ou!  ol  ft 
Nflver  oflered  bd[rr«,  Mi^OO 

S-100  4-Slol  Ejqtanslon  t  B.% 

Super  MonittK  VI.  I  Source  Lining        £15  00 

Coming  Soon:  Auamblar,  Editor,  Disasiem- 
bler^  OA/AD,  Super  Sound/Musk,  EPROM  prth 
granifli8r' 


^t^  mti 


RCA  Cosmac  Super  Elf  Compuler  SI 06.95 

Coinpare  leature^  bdorc  you  decide  to  buy  Mtf  A  24  key  HEX  kaytioard  inc^jdes  1&  HEX  keys 

Other  ctKTiipiitef  Th€fB  is  not  crtfvr  computer  on  phis  foid ,  rrset,  run.  umit,  ir^f,  memonr  prt>- 

the  marii«(  today  trm  has  af  "^^  desirable  ben^  IkI,  PnoAlior  taisci  ^ki  fingle  ttep  Large,  m 

htsol  theS^trEltfQrsc  liK:L  r^ney  The  Super  board  di^Kays  provide  OEftput  and  optional  Ufh 

EN  t£  t  smal  angle  board  computer  thai  iIms  inj  low  «d^«B   There  is  a  44  pin  staiidard 

nurty  h  I  g  -  rn  ngs  II  ^s  an  eusllent  {«mpu^  for  comeaof  slot  for  PC  cards  and  a  50  pin  coraiK- 

tmrnng  and  for  leammg  prugramming  wrih  f|£  tor  sJot  br  the  Quest  Super  Expanston  Board 

machine  languaQ^  and  yel  il  is^sily  nptndid  Power  supp^  artd  sookets  lor  ill  IC  s  are  in 

with  addillonal  memory^  Fult  Bade.  ASCII  diKiedin)fiepnc£pl!usaiitrtaifled1?7pg  inslnjc 

Kflytwirds.  ridso  diar«cter  generatjort.  etc.  tion  manuaJ  which  mm  ii    odas  ov«r  40  pgs  of 

Before  you  lauy  anather  smali  computer .  see  if  il  sottware  irrfo  indudlrrg  ■.  series  ot  lassons  Io 

IncJudes  the  r&fiowjng  features:  RO^fl  monitor;  hrtp  gel  you  Slarted  and  a  music  program  and 

Statfi  and  Mode  dispfays;  Single  step:  Opbonal  graphics  target  game 

address  d^Bplays;  Powef  Suppfy.  J^udio  Amplifier  Many  schools  and  universities  are  uslfjg  lhe 

and  Speiker;  Fully  socl^eted  tor  all  iC  s:  Real  cost  Super  EN  as  a  course  q\  study.  QEM's  use  it  for 

of  In  Wiirranty  repairs,  FuH  documentation  Iramino  and  research  and  deveiopment. 

The  Super  Elf  includes  a  ROM  monptw  for  pro-  Remember,  other  computers  only  ofltr  Super  Eff 

gram  laading .  gdlling  and  execution  with  SINOLE  features  at  adOitiDnal  cost  or  not  at  a\\  Compare 

STEP  for  program  debugging  whirh  Is  not  in-  bsfoft  )fou  Imy.  Super  Elf  KM  S106.95.  Hi^h 

eluded  In  ethers  at  th^  same  prtceUith  SINGLE  iddrots  optton  sa.95,  Low  address  option 

STEP  you  can  see  the  roFcroorQcess    Jhip  Dp€ra-  S9-95,  Cuslom  Cabinet  with  drilled  and  labelled 

t]  ng  with  the  unlqu  e  Quest  id  d  rs  s^  ^  ct  dati  bu$  plexiglass  front  panel  $24. 95 ,  Expansion  C^bl  n«t 

disptays  mvn,  durino  and  altflF  executing  in-  with  mom  tor  4  S-IOO  boards  Mi  OP  NiCad 

strudions  Also.  CPU  mode  and  instruction  cycte  Bittory  Memory  Saveir  Kit  SS.W.  Alt  kits  and 

ant  deoidKl  and  dtsplayfd  on  8  LED  indicators  options  aiso  completelv  assembled  and  tiested 

An  RCA  166!  video  grap*ifci  chip  allows  yoti  to  **«f^**:f  ^^  P^^  niondily  software  poblHa- 

coivttct  to  your  own  TV  with  an  inekpersfve  video  fdn  tof  1 802  compu  ler  users  rs  avaiJatjJe  t^f  stifr- 

modwtitcM' 10  do  graphics  and  ijames  There  is  I  scri|HKioforS12  00pef  year. 

s^eaktr  tytiem  indyded  for  writing  your  own  Tiny  Bask  Cassette  SK^OG,  on  ROM  £39.00. 

muse  or  using  many  musk;  programs  already  original  Ett  kit  board  S14.S&.  iBie  software; 

writteit.  It>e  speiker  amplifier  may  a^  be  used  Moews  Video  Graphics  S3. SO.  Games  and  Music 

Id  drrve  r«tays  for  coiiItdI  purposes.  S3. 90.  Chip  8  tr\tefpret£f  $5.50. 

Super  Expansion  Board  wrth  Cassette  Interface  S89.95 

T?iis  ts  iruiy  an  gr        ig  Hiue'  This  board  has  $i±tMi9uttnes  aiowifig  users  Io  tiiie  atlnrttQe  of 

btm  desgnad  to  a^  :^  ym  to  d^dde  bow  you  tmmm  functions  simply  by  c^lkig  them  up 

wam  ft  o0Gfm   The  Super  ChjmuIm  iosrd  Imprx?wfn>ent5  and  rwisions  are  easfly (tone  with 

CSflWI  vttt  4i «f  Jow  power  RAM  Mf  Mdress-  the  monitor  If  you  have  the  Super  Expansioa 

aiile  ar^ywhen  in  S4K  with  buit-in  memory  pro-  Boanl  iia  Supet  MonKor  the  monitor  is  up  and 

ted  Ann  a  assette  interface  Provisiorts  ham  runnng  it  the  push  ^  a  txitton 

tjeen  madf  for  all  other  opnoiis  m  the  tmm  (m^^  of^  jjoard  options  include  Piraftel  Injnjt 

board  and  n  fit?  rr^ftfy  Irrto  me  HardwDdd  cabmirf  |jg|  QMil  tatt  with  hil  l«Mlsliake    They 

alongside  the  Su^r  EM  Htc  tsoard  includes  jOots  aStowMsy  cormfctlon  ot  an- ASQI  Keyboird  to  the 

for  up  to  6K  of  EPROM  (2708,  2758.  2716  or  Tl  .nput  port  BS  232  ind  20  di9  Cvrrenl  Loop  lor 

2716)  ai^  is  Ihfily  soct filed  EPROM  car  be  y&(sd  teJfftype  ot  oitier  device  are  on  board  and  if  you 

fof  the  monitor  and  Tiny  Basic  or  other  purposes.  ^^^1  more  memofy  there  are  two  S-100  sEois  lor 

A  IK  Super  ROM  Montfor  119.95  is  available  as  static  RAM  or  video  boards.  Also  a  1K  Super 

an  on  board  optidn  in  2708  EPROM  which  has  Morltor  verston  2  with  video  driwer  for  lull  capa- 


beer]  preprogran^med  with  a  program  losder,'' 
editor  and  error  checking  multi  file  cassette 
reed /write  software,  (relQcatible  cassette  file) 

another  exclusive  from  Quest,  If  iricludes  registar 
&avG  and  r&adoul,  block  move  capability  and 
vide^a  graphics  driyerwtth  blinking  cursor.  Br^ak 
points  can  be  used  with  lhe  register  save  feature 
to  Isolate  program  bugs  guicJdy,  then  follow  with 
sin^jle  step   The  Sup^r  Monitor  is  written  with 


bility  display  with  Tiny  Basicand  a  vide-ojnlErface 
board  Paflllel  I/O  Parts  $9.85,  RS  232  (4.50, 
TTY  20  ma  l/F  $135,  S-100  £4.50  A  50  piti 
ct^nntclor  «e1  with  ribbon  cable  is  available  at 
$15.50  for  easy  connection  between  the  Sup« 
Elf  snd  the  Supar  Expansion  Board. 

Power  Supply  Kit  for  the  complete  system  (see 
Multi-voit  Power  Supply). 


TERWS:  S5.0Q  min.  order  U.S.  Funds.  Calif  res  Id  enls  idd  8%ta*. 
latikAmerkard  and  Master  Charge  accepted. 
SJlippiiig  charges  will  ht  added  di>  charge  cards. 


Same  day  ihipmenL  Rrsi  iine  parfs  only. 
Factory  tested  Guannietd  money  Eiack 
Quality  IC  s  and  ottrer  oomponenis  at  fac- 
tory  prices. 

INTEGRATED  DrRCUITS 


P.O.  Box  4430M  Santa  Clara,  CA  95054 
For  will  call  mlr  (^"8)  968  1640 
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ROCKWELL  AIM  65  Computer 

B&02  based  single  board  with  full  ASCN  keyboard 
and  20  column  thermai  pnnter  20  ch^r  al- 
pha nomenc  dtsptay,  ROM  monitor .  fuHy  expar^d- 
a£9le  $37&.0O  4K  version  S450  l}0.  4K  tmtm- 
hler  SG5  00.  3K  Basic  Interprerer  $100  00 

Special  smalt  p£wer  supply  for  AJM  65  assem  In 
tmm  U^m.  €anwli&&  AIM  65  in  din  bdetease 
with  powef  supply  S4SS.O0,  Molded  plastic 
endosurt  ^  rM  AIM  65  pios  power  supply  S47. 50, 

AIM  SSKlMVtM'Super  E!t  44  ptn  expansion 
tmtn.  3  female  ^id  1  nuie  bis  ih^rd  pkis  3 
corviedor^  £22. 9S, 

AIM  ®mKym  to  eminaian  Kit  4  pafaM 
and  2  strut  ports  plus  2  internal  timers  $31.00. 
PRDM  programmer  for  271 6  SI  5Q.B0« 


Mirtti-voll  Computer  Power  Supply 

6v  Samp,  =lflv  .5  amp.  Sv  }  Samp.  5v 
.^an^.  I2v  5  amp,  -12  ofrtkon  *5¥,  *12v 
wtreoulaied  Kit  S29J5JCit  with  punched  frame 
S37  4S.  $4  00  shipping  Woodgrain  case 
S10  QO.  SI  50  shipptPK) 


PROM  Eraser 

Will  erase  25  PflOMs  in  15  miiuies  Urtra- 
violet,  asssmbled  $3T.S0 


SO  Hz  Crystal  Time  Base  Kit  $4.40 

Converts  dioiial  clocks  from  AC  linefreQueriiCy 
to  crystal  lime  base.  Outstanding  accuracy 


79  IC  Update  Master  Manual  $35.00 

Compiete  iC  data  setecior,  Z500  pg  master  refer* 
ence  guide  Dver  50,000  cmss  references  Free 
update  service  thmugh  1979  Oomesiic  postaQO 
$3.50.  No  foreign  orders. 
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Not  a  Cheap  Clock  K\\  S14.95 

includes  everything  except  case  2-PO  boards . 
6'  50^  I^D  Displays  5314  cioch  chip,  trans- 
former, all  components  and  tuii  instructions. 
Orange  displays  alsg  avail  Same  kll  vl.Vt 
ditfriays.  Red  only  £21.95.  Case  STT.75 


NfCatf  Battery  Fixer/Charger  Kit 

Opens  shofi£id  (x^h  Hiai  won  t  hold  i  ctwp 
and  then  daargi^  ttisn  vp.  all  m  om  Idl  vn^hil 
pans  sm  instetidions  $7.25 


S-10Q  Computer  Boards 

exStat>cRAMKit  $135  00 

1BK  S&lic  RAM  Kf?  2&  00 

:4K  Stalk:  RAM  KJt  4^00 

^^k.  RAM  Kit  475.00 

^  jywnic  BAM  Kft  199.00 

32K  Oyiwnic  RAM  iOt  310.00 

G4K  Dynamic  RAM  IQt  470  00 

BK,  1 0K  Et>rom  Kil  m&  PROMS)        $19.00 

Video  Interlace  Kit  1121.00 
Mott^STtwara  S39.      Emender  Board  St, 99 


Video  Modulator  Kit  $8.95 

Convert  y our  TV  set  inbj  a  h  SQ  h  quality  m  d  rator 
without  affecting  normal  usagt.  Complete  kit 
with  lull  instructions. 


Digital  Temp.  Meter  Kit    $34,00 

Indoor  and  outdoor  SwitchE^s  b^uk  and  forth, 
fleaulifiil.  50"  LEO  readouts.  Nothing  like  it 
available  1^  eeds  no  add  i  ti  o  na  I  pan  s  Io  r  com- 
plete ,  f  u  tl  a  p  eratio  n ,  Wl  II  mea  su  re  1 Q  0"  to 
+200°F,  tenths  of  a  degree,  air  or  liquid 
Beautiful  wt^odQrBin  case  vv  be:el       $11.75 


ffllE:  Send  for  youf  coflv  of  our  NEW  1979 
QUEST  CATALOG   fitclude  28 c  sfamp 


1^  Bender  Senfic*— sfl€  page  1 79 
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ElM AC  3-500  Z 
Special  price  —  limited  quantity 

$150,00/pair 


ALt  CRYSTALS  S4.i5 


TEKTRONIX 

1 L5  Sp«ctrurTi  Analyzer 

plyg-in 

SO  Hz    1  MHz     $899,00 

TEKTRONIX  1S1 
DC  *  1GHz 
2mV/cm  ■  20DmV/cm 
plug-in     S250.00 


MURATA  CERAMTC  FILTERS 
Model  SFD  455D 

455  kHz  $3.00 
Model  SFB-4S5D 

455  kHz  $2.00 
Type:  CFM455E  455  kHz    S7.95 
Type:  SFE  10.7  10.7  MHz     55.95 

MEASUREMENTS  Model  BOO 

Standard  Signal  Generator 

19  MHz  -  520  MHz  f  M     $7S0.0O 


HEWLETT  PACKARD  UHF.  VHP.  AND  MICf^OWAVE  SIGNAL 
GENERATORS  AND  SWEEPERS.  AND  OTHER  EQUIPMENT 


MODEL  434A 

Calofimetric  power  meter 

S450.00 

MODEL  400DR 

Vacuum  tubt  vollmeier 

S79.95 


MODEL  606A 

50  kHz  to  65  MHz 

,tmV  lo  3V  Into  50  ohms 

SI  ,000.00 

MODEL  TS5l0m  HP60BD 

10  MHz  IO420  MHz 

AV  to  .5V 


MODEL  416A 

Rdlio  meter 

S12S.0O 

MODEL  616BfA 
1-8  to  4.2  GHz 

only  S39a00 

MODEL  6830 

2  to  4  GHZ 
ONLY  $299.00 


MODEL  413AII 

DC  null  voltmeter 

S112.50 

MODEL  6iae 

3.8  to  7.6  GHz 

only  S499.99 
A  Model  $299.00 

MODEL  816  Am 
1.8  to  4.2  GHz 

$400.00 


MODEL  820A  302A  with  a  297A 

7  to  11  GHz  Wave  Analyzer  and  Sweep  DHve 
^3V  to  luv.  20  HZ  lo  SO  kHz 

S699.99  S799.00 


WI5PER  FANS 

Thi)  ian  i^  super  Qutet.  efficient  cootlrtg  where  low  acoustical  disturbance  Is  a  imuM. 

Size  4.68'^  M  4,€B"  M  1.50'\  lmi>edar\ce  protected.  50^  Hz  120  volts  AQ 

ONLY  UJS  or  2;S1«-D0 

TRW  BROADBAND  AMPLIFIER  MODEL  CAfllSB 

Frequency  response  40  10  300  MHZ 

Gam  300  MHZ  16dB  MtN. 

l7,5dB  MAX. 

50  MHZ  0  to  -  1dB  from  300  MHZ 
Voltage  *  24  volts  DC  at  22Dma  MAX 

onlyS19.95 

CARBIDE  CIRCUIT  BOARD  DRILL  BITS 


Size 
35 
42 
47 
49 
SI 
52 
53 
54 
55 
56 
57 


Price 
S2.1S 
$2.15 
S2.15 
$Z1S 
$2,15 
$2.15 
St. 85 
$1.85 
$1.85 
SI  .85 
$1.85 


Size 

sa 

§9 

ii 

63 
64 
65 
66 

1.25  mm 
1.45  mm 
X20  mm 


Price 
S1J5 
SI  .85 
$1 .85 
St  85 
$1.85 
$1.85 
SI. 90 
51  85 
$1.85 
5X58 


MICROWAVE  DIODES 

HP28a5  2.20 

M8D101  1.89 

MBD102  1,98 

1NS31  aoo 

1N5711  2.20 

IN  57 12  3.45 


INTEGRATED  CIRCUITS 


MC1303L 
MCI  461 R 
MC1469G 
MC1550G 
MC1560R 

MC1&68G 
MC1569R 
MC4024P 
MC6e20P 

2513 
aOBOA 
2716Ti 
MC1460R 


S2.00 

MCH63R 

5.90 

MCI469R 

2.05 

MC1560G 

1.50 

MC1563R 

12.40 

MC15B6L 

5.31 

MC1590G 

8.15 

MC1648L 

3.82 

MCl648f* 

895 

MC6ftB21P 

6,95 

3.95 

29  95 

5.40 

SS,15 
3,55 

10.20 

10,00 
5.00 
e.50 
4.70 
3J5 

12.00 


19^  KN2 
32  0 

49710 
TO 

ai9 

96 
22$ 

250 

2a5.?14 

57© 

lOOOOMHl 

1  304? 

1.BS9600 

1.7 

1  76376 
177125 
1773125 
1.78675 
1.80224 

1845125 

I.B4375 

1-84562& 

t.B4SrS 

1.84e 

1.&4«2S 

1S4975 

1.K75 

1906125 

1925 

1.925)25 

1927 

1032 

ijes 

1.905975 

1.964750 

20000 

20385 

2.0597S 

2-125 

2.126175 

212795 

21315 

2.133275 

Z^13S05 

^t^6825 

^1426 
2J44625 

214675 

^143875 

2,151 

2-153125 
215375 
a  155 

2.15525 
2 157375 
2.159& 

2  16375 

2  165875 

2.170125 

il?225 

2.174375 

2.1765 

2  17925 

7. 1 8475 

2.18575 

2.194129 

2.207063 

2.2083 13 

2.209563 

2.210612 

2.210613 

2212063 

2  214562 

2.214563 

2.215625 

2^179:® 

2.21975 

2L222125 

^22325 

222675 

2,22875 

2L23725 

2.2395 

2.24075 

2.241 

2.246 

2.247a 

^2925 

2.2975 

2.30000 

2.320 

2,326 

2.326^5 

2.32625 

2.3525 

2.15256 

2.36S 

2.374 

2jr5 

^3872S 

2-395 

2.396675 


2  42  WH.: 

2.4375 

2L44275 

2L4496 

245 

2  46125 

2.482 

2.466 

2.51375 

2561 

2.604 

2.6245 

2.6  IB 

262825 

2.633125 

2.639 

2.63575 

2  6^325 

2.646 

2.647 

2.650750 

2  6545 

2,65625 

2.660 

2.682 

2.66575 

2.6695 

2677 

2.6dC7S 

2.661 

2.6645 


2.695'f  5 


2 
2 
2 
2 
2. 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


702 

704 

71075 

715 

716 

723 

730 

7315 

73225 

732625 

733 

737 

73975 

742125 

7425 

744 
27445 
2  74475 
Z746B75 
2  751 
2L754 
275525 
2  762375 
2  7735 
Z 776625 
2  78 
2790 
2J14 
2.817 
2,8225 
2  835 
285 
2  854 
2.854285 
2,665 
2.B6B 
2,6725 
2,876675 
2,687 
2B69 
2  894 
2.916 
2920 
2.925450 
292545 
2  931 
294375 
2  945 
2.94675 
2952 
29^ 
2  973 
2960 
2961 
2.9S325 
2  9S7 
29999 
3001 
30235 
3,045 
2  049 
2.053 
3,062 
3,067 
3,074 
3,1125 

128 

137 

13975 

1435 

144 

145 


3 
3, 
3 
3 
3 
3 


31^66 
a  1616 
X1GX6 
a  166 
a- 16976 
a.  177 
3.181 
3J82& 
3.18476 

3.2035 

3,20726 

3.210S 

3,2166 

3,2116 

3.231  & 

3.3I3J£76 

3J2365 

3  23T7S 

3.2366 

3.236976 

3.30^5 

3.24 

3.24025 

3.2405 

3,241 

3.2425 

3,.244 

3.24687S 

3.249^ 

3-2497$ 

3.2&I& 

3.25  361!  A 

3.  ass 

3.2iJl 

3.28112^1 

3.2881 2fi 

3.i!8K8U5 

3..i71l25 

3.2736'^li 

3.3346 
3.4045 
3.41 1& 

3.431'S 

3-4  ^as 

3-4615 
3,4616 

3.5791646 
3.64 

3  656 
3.  BO 
3.803 

3,860 

3.901 

3.9(W 

3.ylGM 

4.00CX» 

4.91 1 

4.1  ^£6666 

4,28 

13 

1.67 

leaes 

4,fi966 
17175 
4, 7245 
4.73  III 

4  76a 
4.D9 
4.901310 
493333 
4  96296 
5.0Q0 
6.131^ 

6.i3«sa& 

6.147917 

6.114683 

6sJi4S£ 

6.2»26 

6,30376 

6.34615 
5346400 

5.4211636 

&.4366:)6 

5.466 

0.4876 

fi,4990 

ft,50fift 

%1111 

6.51  & 

5.5216 

&.62693 

6.644 

&.6616 

5.661 

5.6666 

5Ji74 

S.,6815 

SL&S5I9 

6.689 


6.6CMMHJ 
6,6f4S2 
6.619 
46116 


11,62963 
6,6416 

6B44-14 

6.6716 

6.675 

6.680 

6.696 

5-7 

D, 70370 

5.7106 

a.  7  33333 

f>.74H15 

&.m»T4L 

6.fi37(M 

6-66166 

6.8968 

5.92693 

5.9&SS6 

6^ 

6.155 

'6,16296 

6.210 

6-222£2 

6.2^1 86 

6.28146 

&3H11 

6  32N58 

6-3Tft37 

G.36M16 

6  3«0«33 

636](?4I 

636166€ 

6,382291 

i.362HlB 

6.384168 

fl.:jH479l 

B.3H;in41 

6.40000 

G.427D83 

6.42963 

6.45 

6.459^ 

647 

6  4711 

6.48889 

6516 

6.531 

6.6«7 

6AT7I8 


€.66741 
6.612 

'0,Bo4& 

6,60667 

6673 
6.693 

6  70!> 
6.723 
6,7305 
67  3  W 
6,75 12& 

fl.75a 

G.75ft2 

(i.TtJOIj 

67712 

6,77625 

6.68148 

6.81482 

6.84444 

6.874«7 

6.880000 

6.90370 

6.9  ID 

6.93333 

G.94fi 

6.96296 

6.97778 

■f  -  J  T^WwW5 

7  •  ■       •  '. 
7.j-ivHj4i 
7.35 
1.36296 
7.37778 
T390 
T.42222 
7.443 
7.46650 
7.4615 
7.46a& 
7,4715 
7.473 
7.47B50 
T.  Iff  15 
7.4yis,MJ 
7.6015 
7.62963 
7.65926 
76740T 
76W<««9 
771662 
7.77776 


7801!tO 

7,81 

7.926667 

6.007fi^ 

8.075 

Il.l55t| 

»^364 

e.H20 

B.8-i85 

8.g31 

8.8455 

8.!!54 

fl,B71 
F*fl79&(X> 

t^.Uii6 
B,»06 

N  y!;tr* 

5.930.S 
«».93<« 

*i.95e 

9.0265 

9.37491 

9.64& 

9,5!i5 

^.5fi5 

9.5li6 

9.65 

97 

9-7S 

9tl 

9,85 

9,9 

9934375 

99& 

1 0.0000 

10.0  LO 

10.020 

m.0^1 

10,040 

lo.xfJBira 

10,8(J37fj 
1 1  ,tKKKJ 

n.Kt 

11.1^5 
.221* 
237  & 
.27 

.#999 

,3565 


705 


U 
11 
II. 
II 

n 

11750 

n.75a 
iij»k6 

11.866 

11.905 

11,966 

lL96t25 

11.966 

12.926 

13  93 

13.102 

13,21  r»6 

13.2455 

13  274.'! 

13.2HI5 

13.2945 

13.3046 

13,3145 

13.3245 

13.3345 

13.3445 

]  :i  354fi 

14.315 

15Uie 

L5D36 

1639074 

Lb.39'16B 

16.96^ 

IT.00'9^ 

17.01(118 

17015 

[7  066 

17  H5 

n  Ifi.'* 

IT.21S 

I7,2l>»0 

17.8710 

17  9066 

n.9166 

17.9265 

I7,9a(lrj 

17,94^5 

IT.*»735 
I7.^[i5 

1^  1IKJ 

2V  1 

2.1  2b 

2:f  575 

:' '.  ■^ 
-.1  ^f^^il 

26'iMi4i67 

2&lflM5 

269 

2e«B 


27  70 MHz 

37  9 
^,9 

;w,»38^ 

2iL896 
29.9 

I«),9 
31.UU0U 

31,11111 

3 1  .mmj 

31,tJ 

32.ouun 

32,22222 

32,6 

32.9 

33.0000 

33.33333 

33.9 

34,0000 

34  4444 

34,44444 

3SWI00 

S5.5 
Jti  LKIUO 

3ft 


313H6 

31.460 

37,77777 

:M*iH)OO0 

3«.  33333 

38,77777 

;iH,7777S 

aH,HHHH9 

:i».uocjuo 
m.  I  an 

3M,51H51 

m  hftbbb 

HJ5925S3 

39.629630 

39.6116667 

39  703704 

3974071 

39.77777K 
;|n  Ml  jui 

3^        -  '2 
ii».66668 


39,962963 

40  00000 

10.0371)37 

40  074074 

4U111111 

4014^14 

40.1h3lH 

I U.  2222  22 

(0  25H25 

40.29629 

40.33333 

4E).3703T 

*|[>  .1(J7407 

III  444444 

4n.lH14t^ 

4U,5imi 

4n,!W54556 

40  ti29B3 
4f).b6666 
40703704 
40740741 
40  77T77 

4«H,'iJ?i-> 

jr:      -  .  -.i 

II  y 

4:LJ,UiJ 

4:^.0000 

49.Mif*(« 
1^,9.** 

53.45 
57  45 
r>9  45 
HO.  45 
HI  *f5 
HH.fSfittH7 
7(1.1)000 
72.H5fi 
?.'i.l85 

»*2,75 

9:f.i:i4« 
H:i.:i3ri 
93.M:ui3 
94  3 
?tt35 

146,64 
14709 
1538 


Prices  »Fe  suhiect  to  changs.  Seme  items  arv  in  iimited  quMnfity. 
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Polorad  Model  1206 

1.95  to  4.20  GHz 

signal  source 

$400.00 

Model  1t07  3 J  to  e.20 

GHz  signal  generator 

SS50.00 


TUNNEL  DIODES 

TYPE 

pmcE 

ToaeiA 

TD263A 
IN2930 

1N3716 
1N4396 

SI  0.00 
10,00 

7.65 
6.00 
7.50 

FETS 
3N12fi  SI. DO 

40673  1.33 

MPFt02  .45 

MPF121  1.00 

MPF131  100 

AA  hflCADS 

Used/pull  oiii  ol  calculators 
79^  each  or  $59.00/100 
NJcad  battery  charger 
available $5 J5 


E.F.  Johnson  tube  socket  #122^275  001 
(or  3-400Z.  3-500Z,  4-1 25A.  4'250A,  4  400 A 

S29.9S/pair 


2300  MHz  CONVERTER  KIT 


FC  boMfd  and  assennblif  instryctlona 

$25.00 
beard  wRh  13  chip  cap*  -  as«aitiblad 

$44.50 

board  with  atl  parte  for  aetembly 

$70.95 

PC  board  asaambled  and  taatad 

$119.95 


RF  TRANSISTORS 
TYPE 


PRICE 


^1561 

$15.00 

2N1562 

15.00 

2Nie92 

15.00 

2N16§3 

15.00 

2N2657JAN 

2.45 

2N^876 

12.35 

2N2SaO 

25  00 

2N2927 

70O 

2tl2947 

17  25 

2N294e 

15  50 

2N2949 

3.90 

2N2950 

5.O0 

2N32fl7 

4,30 

2N32W 

1J5 

2N3301 

75 

2N3302 

105 

2N3304 

1.48 

2N3307 

10.50 

^N3309 

3.90 

iN3S53 

1.45 

2N3Bie 

6  00 

2N3d66 

1.09 

2N3e6€JAN 

2.70 

2N3e€eJANTX 

4.43 

2N3924 

3,20 

2N3925 

&00 

2N392T 

11.50 

2N3950 

26.25 

2N4072 

t.70 

2N4135 

ZOO 

2M4a61 

14  60 

2N4427 

1.09 

2N4429 

750 

2N4430 

20  00 

2N4957 

3.50 

2N495e 

2.60 

2N49S9 

2,12 

2N497B 

laoo 

2  N  5090 

6.90 

2N&^08 

3.90 

2N5109 

1.55 

2N5t60 

3,34 

2NS179 

,49 

2N51Q4 

2N52ie 

2N55e3 

2N5Bag 

2N5590 

2  N  5591 

2N5637 

2N5641 

2N5642 

2N5643 

2N5645 

2N5764 

2H5e42 

2NSS49 

2N5d€2 

2N5913 

2NS922 

2N5942 

2N5944 

2N5945 

2N5946 

2N60aO 

2Ne08l 

2N6062 

2N6063 

2N6084 

2N6094 

2N6095 

ZNou9o 

2N6097 

2N6136 

2N616§ 

2Ne2^ 

2N6266 

2N6439 

BFR90 

BLY56eC 

BLY568CF 

HEP76/S3014 

HEPS3O02 

HEPS3003 

HEPS3005 

HEPS3006 

HEPS3007 

HEPS3010 

HEPS5026 

MM  1500 


2,00 

47.50 

443 

4,60 

6,30 

10.35 

20.70 

4.90 

s.e3 

1438 
1T00 

2700 

865 

19,50 

SOjOO 

3  25 

10.00 

40,00 

7.50 

10.90 

13.20 

5.45 

6.50 

9.90 

Tt.60 

13.20 

5.75 

10.35 

1935 

26.00 

laTO 

36.B0 

75,00 

100  00 

43.45 

3.00 

25.00 

26.00 

4.95 
1130 
29  86 

9,95 
19.90 
24.95 
11.34 

3:56 

32.20 


MMISSn  10.CX5 

MM  1552  50.00 

MM  1553  56.50 

MM1601  5.50 
MMl602;2N5d42         7,50 

MM1607  6  65 

MM1661  15.00 

MM  1669  17,50 

MM1943  3.00 

MM2605  ^m 

MM260e  5.00 

MMBOOe  2.15 

MMCM916  too 

MMT72  61 

MMT74  .94 

MMT2a57  2  68 

MRF245  31.05 

MRF304  43.45 

MRF420  20  00 

MRF450A  10.35 

MRF47e  1.38 

MRF502  .49 

MRF504  6.95 

MRF509  4.90 

MRF51T  6  60 

MRF901  6.00 

MRF5177  20.70 

MRF6004  1.44 

PT41B6B  3.00 

PT4571A  150 

PT4612  500 

PT4628  5,00 

PT4640  5.00 

PT6659  10,72 

PT9784  24  30 

PT9790  41.70 

PT9a47  26.40 

SD1043  5.00 

S01116  3.00 

$01118  5,00 

301119  3.00 

rA?993  75-00 

TA7994  100.00 

40281  10.90 

40282  1 1 .90 
40290  2.48 


MHZ  ELECTRONIC  KfTS: 

kit  i1 

Mtjtoroli  MC1441(X:P  CMOS  Tone  Generilor 

CMOS  Tone  Generator  uses  1MHZ  crystal  lo  produce  standard  dual  frequency  dial- 
ing signal.  Olrectly  compatibie  wil^  12  key  Ghomoric  Toucti  Tone  Pads,  Kit  includes 
I  he  following: 

1  MotofoFa  MCl44tDCP  CNp 

1  PC  Board 

AndatJ  other  parts  (or  assembly,  wjlh  1  MHzcrystat  $20.65 


Kit  #2 

Falrchlld  OSHf  ODC  Preacaler  35GMHZ. 

95H90DC  Prescaler  divides  by  10  to  350  MHZ.  Thts  kit  wl 

to  360  MHZ.  Kit  Includes  rhe  fol towing: 

1  Fairchild  95H90DC  Chip 

1  2N5179  Tfar^stsiof 

2  UG^d8/U  BNC  Connectors 
1  PC  Board 

And  all  otfter  parts  for  assembly. 
Less  95H90  chip 


take  any  35MHZ  Counter 


FJUPCHILD 

95H90DC 

95H91DC 

11C90DC 

11C91DC 

11CS3DC 

11C70DC 

11C58DC 

11C44DC 

11C24DC 

11C06DC 

11C05DC 

11C01FC 


VHF  AND  UHF  PRESCALER  CHIPS 
350M  HZ  Prescater  Divide  by  lOni 
.iJQMHZ  Prescaler  Divide  by  5^6 
650M  HZ  Prescaler  Divide  by  10^11 
&50MHZ  Prescaler  Divide  t3y  5/6 
IGHZ  Divide  by  246^256  Prescaier 
600MHZ  Flip/Flop  with  resei 
eCLVCM 

Phase  Frequency  Oeteclor  (MC4044P/L) 
Dual  TTL  VCM  (MC4024P^L) 
UHF  Pfescaler  750MHZ  D  Type  Fllp^Flop 
IGHZ  Counter  Divide  by  4 
High  Speed  Dual  54  Iriput  HO/NOR  Gate 


NOW  ONLY  S24.9S 
$10.95 


t  9.S0 

6.95 

16  50 

15.95 
29.90 

12.30 

4.53 

3.82 

3.82 

12.30 

74.35 

15.40 


CRYSTAL  FILTERS:  Tyco  001-19480  ume  ii  2104F 

10.7MHZ  Narrow  Band  Crystal  Filter 

3  dti  tjandwJdth  15hhi  minimum  20  dti  bandwfdtti  60khz  minimum  40  db  bandwidth 

ISOkhz  minimum.  urtlmeteSOdb:  msertion  loss  1  Oat?  Max.  Ripple  1  Odb  Majt  Ct.O  + 

-  5pf.  Rt.  3600  Ot»ms 

NOW  ONLY  S5.95 


Wa  bought  f  ,000  LED  digital  cfochi.  made  by  Spartus,  All  have  atanns.  Sofd  as  ft, 
ISome  tlanni  don'l  worlu^ 

%7M  eacNa  lof  $13.95 
Have  National  clock  module  Mo<}el  MA  1002  end  1023.  Can  l»e  used  lor  12-  or 

j  24  hours. 


TUBES 


2E26 
3-5002 

3  1000Z 
3B2a 

3X2500A3 
4. 65  A 

4  125A 
4 -250  A 
4 -400  A 
4-1000A 
5-500A 
4CX250B 
4CX250F 
4CX250G 
4CX250K 
4CX2S0R 
4CX350A 
4CX350FJ 
4CX1QO0A 

4CX1500B 

4CX16000A 

4X150A 


$5  00 
90.00 

225.00 
5.00 

150  00 
54.50 
58  75 
80  00 
8T50 

255  00 

145  00 
38  50 
53-50 
53.50 
72.00 
48.00 
60,00 
70  00 

289  00 

285.00 

400  00 

37,00 


4X150G 

100TH 

S72B 

Sim 

813 

5894 

8146A 

61468 

6159 

6293 

6360 

6907 

6939 

7360 

7984 

3072 

8156 

8226 

8295A/PL172 

84  58 

8560AS 

8950 


70  00 
144  00 
39.00 
12,95 
29.00 
39.00 

5.25 

6  25 
1060 
1850 

795 
35  00 

995 
10.60 
1040 
45  00 

785 

127  70 

328  00 

25,75 

50.00 

7,80 


TERMS* 

All  checks  and  rnon«v  mders  are  in  U.S.  (undsf 

All  prefers  SQnt  first  cldii5  Hr  UPS. 

Ple'9$e  irkcfudv  I1i  ^  Fninlmum  iot  postage. 

Ail  prices  «r«  in  US  dollars. 

Alt  {>arts  prirne^f|uai«n1t«cl 

S%  service  charQ«  on  all  t»nk  cards. 


elect  roqic^ 


(602)  242-30371 

2111  W.  Camelback       i  ^  ■*■'• 

•   

Phoenix,  Arizona  850151  ^°" ^"""""-^ 


:    BANK  AMfRlCARO/VlSA/MASTERCHARGE 
(or  equrwaleEili 


(^  Rsiider  Semce—se-e  page  J?§ 


im 


mm 


North  32nd  Straat/Unit  -1    Phoenix,  Arizona  85008  [802]  858-8423 

Wa  accapt  chacica,  MaaterCharga,  and  Viaa 

Prices  subject  to  change  without  notice 


EF.  JOHNSON  TUBE 

25AMPSCR'5 

TUBES 

SOCKETS  &  PARTS 

2N6B1 

$1.10 

2E2S 

$     5.00 

POWER  TUBE  SOCKET 
for  RCA  8072,  6021, 
8122,  and  8462 
EIAbase#E11-81 
Will  also  fit  CRT 
tubes  1EP11  and  1EP1  ElA 
base  #E  11*22 
$4.99  each 

SCREEN  GRID  BY-PASS 

2N882 
2N683 
2N684 
2N685 
2N686 
2N687 
2N688 
2N690 

1^5 
1.45 

im 

1,70 

i.d5 

2.45 

3.45 
3.95 

3-5002 

3828 

3X2500A3 

3X3000F1 

4-e5A 

4-1 25A 

4-250A 

4-400A 

4^1 000  A 

4CX250B 

90.00 

4.00 

125.00 

20000 

30.00 

40.00 

60^00 

80.00 

175,00 

38.50 

CAPACtTOR 

E.F.  JOHNSON  MINIATURE 

4CX250R 

40.00 

1450pf  @  lOOOpf 

TYPE  V  AIR  VARIABLE  CAPS 

4CX350A 

50.00 

Part  No.  124-0113-001 

189-503-105 

1.4^9.2pf 

4CX1000A 

1 50.00 

$9.95  each 

189-504-4 

1,8-5pf 

4X1 50  A 

20.00 

189-504-5 

1.5-1  repf 

4X1 50G 

30.00 

POWER  TUBE  SOCKETS 

189-505-5 

l7-14.1pf 

572B/T160L 

39.00 

for  4X1 50A  and  D, 

189^506-105 

1.8-16.7pf 

811 A 

9.95 

4CX250B  and  B,  4CX350A 

189^507-5 

2-19.3pf 

6146 

4.50 

Part  No.  124*0107-001 

189-508-5 

21-22.9pf 

6146A 

5.25 

$14.95 

1 89^509-5 

2.4-24.5pf 

61460 

e.so 

189-1-1-4 

1.2-4.2pf 

6U6W 

7.5© 

CHIMNEY  for  4CX250B  and  R. 

1 89-4-5 

1.5-9.1pf 

6360 

7.95 

4X1 50A  and  D,  and  4CX350A 

189-5-8 

I.MIpf 

6939 

B.OO 

Part  No.  124^01 1V0O1 

189-6-8 

18-1 3pf 

8072 

45.00 

$3.99 

1 89  503^5 

1.4^9.2pf 

8295/PL172 

300.00 

$1.50  each 

8950 

5.95 

POWER  TUBE  SOCKETS 

for4-125A,  4'250A, 

8877 

7289 

300.00 
6.99 

4'400A^C  etc.,  3-400Z,  and 

FETs 

6KD6 

4.00 

z^moz 

3N128 

$1.00or10/e.00 

6LF6 

4.00 

Part  No. 

40673 

1.39  Orion  0,00 

6LQ6/6JE6 

5.99 

S29.95P'*'  H^alronly 

MPF102 

.45  or  10^,50 

8908 

8.99 

MFE131 
U2705/2N4416 

1.00  or  10/8.00 
1.00  or  10/6.00 

6550A 

Other  numbers  on  request 

8.00 

SPRAGUE  RF  NOISE  FILTERS 

#JN17-4080A 

MFE2000 
MPF4391 

1.00  or  10/8.00 
.eoor10/6.DO 

100V  DC  ®  70 Amps 

2N43Q3 

.50  or   3/1.00 

HIGH  VOLTAGE  CAPS 

.22mfd 

2N54&4 

.50  or  3/1.00 

22mfd  #  500V DC 

$2.99  each 

2N5555 

.90  or   2/1.50 

Vk  in.  X  1 V^  in. 

2N5639 
2N5246 

.48  or   3/1.00 
.50  or   3/1.00 

$1.99  each 

CARBIDE  DRILL  BITS 

2N524a/MPFl02 

.45  or  10/3.50 

330mfd  @  450VDC 

for  dr tiling  P,C.e, 

3N201 

1.99  or  10/12.00 

Can  Type 

5    mix        $i.00 

3N157A                  6.00  each 

A%  in,  K  4V*  in. 

10  mix         $10.00 

MOTOROLA  POWER  TRIACS 

$4.99  each 

TO-220  ease 

15Amps     600  PRV 

99c  each  or  10/$7.50 

160 
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2822  North  32nd  Straat/Unit  -1    Phoanix,  Arizona  85008  [602]  856-8423 

Wa  accapt  chack8|  MaatarCharga,  and  Viaa 

Prices  subject  to  change  without  notice 


HIGH  VOLTAGE  CAPS 


FULL  WAVE  BRIDGES 


150uf  @  450VDC 

Motoroia 

MDA204/3N256 

2Amps  ®  400V DC         $  .69  each 

Can  Type 

Varo 

VH147 

GAmps  @  100VDC 

1.00  each 

lViin.x3V^ 

in,  high 

Varo 

VS14S 

2Amps  m  100V DC 

.69  each 

$2,99  each 

Varo 
Motorola 

VS647 
andGI 

2Amps  @  600V DC 
25Amps  @  600VDC 

1,29  each 

2.99  each 

50uf  @  450V DC 

Can  Type 

1  in.  X  3  in,  high 

S2.39  each 

RF  TRANSISTORS 

2N6084 

$13,20 

2N2270 
2N2857 

S     78 

1.80 

2N6094 
2N6095 

5J5 

19.35 

MINI  TRIM  POTS 

2N2857JAN 

2,45 

2N6097 

28,00 

5  Ohm 

5K 

2N2947 

1i.25 

2N6166 

36.60 

lOOI^m 

1DK 

2N3261 

2,10 

2N6439 

43.45 

17  Ohm 

20  K 

2N3375 

7.99 

40280 

2.00 

50  Ohm 

25  K 

2  N  3553 

1.80 

40281 

10,90 

100  Ohm 

50  K 

2N3866 

1.09 

40282 

1190 

150  Ohm 

100  K 

2N3a66JAN 

2.70 

40894 

.99 

200  Ohm 

200  K 

2N3866JANTX 

4.43 

FT3651C/2N6082NS 

4.00 

500  Ohm 

250  K 

2N3925/M9477 

6.00 

(no  Stud) 

1  K 

500K 

2N394d 

2.00 

PT3563 

5.00 

2K 

lMeg 

2N3950 

26.25 

PT41320/2N5641 

4.90 

2.5  K 

5  Meg 

2N3618 

6.00 

PT4571A 

1.50 

4.7  K 

2N4072 

1.70 

iyRF216 

20.00 

49$  each 

2N4427 

1.09 

MRF221 

10.00 

2N4429 
2N4877 

7.50 
.90 

MRF227 

MRF240 

price  on 

2.00 

request 

MINI  RF  CHOKES 

2N4959 

2.12 

MRF245 

31,05 

.2uh 

33uh 

2N5108 

3,90 

MRF247 

39.95 

.5uh 

39  Uh 

2N5109 

1.55 

MRF314 

14.00 

.56  uh 

47  uh 

2N5179 

.43 

MRF412 

price  on 

request 

.68  uh 

100  uh 

2N5177 

20.70 

MRF422A 

42,30 

1.5uh 

660  uh 

2N5190 

1.50 

MRF426A 

price  on 

request 

2.2  uh 

lOOOuh 

2N5583 

4.43 

MRF450 

10.35 

3.3  uh 

Imh 

2N5214 

20,00 

MRF450A 

10.35 

6.8  uh 

1.1  mh 

2N5589 

4.60 

MRF454/568BLyCF 

17.95 

10uh 

2,5  mh 

2N5590 

6,30 

MRF472 

1.15 

22  uh 

6.8  mh 

2N5591 

10.35 

MRF475 

2.90 

27  uh 

10  mh 

2N5637 

20  JO 

MRF476 

1.30 

79c  each 

2N5645 

11.00 

MRF477 

2.00 

2N5842/MM1607 
2N5919 

6.65 
30.00 

MRF479 
MRF485 

price  on 
price  on 

request 

request 

PRESS  FITRECTiFIEflS 

2N5946 

13.20 

MRF502 

.49 

D0^2I  500VDC  @  25Amps 

2N5849/MM1620 

20.00 

MRF629 

3.00 

2/$1.00 

2N5862 

50.00 

MRF901 

3.99 

2N60aO 
2N6081 

5.45 
6.60 

MRF911 
MRF5176 

3.99 

13.00 

MAN  3*8 

2N60d2 

9.90 

MRF8004 

1.44 

4f$1,00 

2N6083 

11.60 

Other  num 

bers  on  request 

i*^  Reacfef  S&rvH^e—see  page  f  79 
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SPECTRONICS.  .Nc. 

(3J2>  848-6777      ^ssi 


1 


BARGAIN 

FAVORITES! 


OUR  BEST-SELLING  MULTI-BAND! 


^^ 


AS  LOW  AS 

75 


73 


One  hall  ine  length  of  conventional  half  wave  dipoles 
Multi-band,  Multi-frequency. 
Majcimum  etticiency  —  no  traps,  loading  coifs  or  s!ut5s 
Fully  assembled  and  pretuned  —  no  measuring,  no  cutting 

All  weamer  rated  —  i  kw  am.  2  5  kw  CW  or  pep  sse 
Proven  performance  —  more  than  lO  00€  have  t^sn  delivered 
Permit  use  ot  Ihe  fwll  cma&jJffies  ot  today  s  b&ana  xcvrs 
One  feedHne  for  operation  on  all  biands 


40  10HD 
B0-40HD 
75/40HD 
75-1  OH  D 
80-1  OH  D 


/A  40/20/1 5/10  Mtrs  {36}.. 
/A  80/40  Mtr  bands  (69)  ,, 
/A  75/40  Mtr  bands  (66)  ,. 

/A  75/40/20/15/10  Mtr  (66). 
/A  80/40/20/1 5/10  Mtr  (69). 


$73.75  c 
.  77.25  c 
„  73  J5  c 

.  89.95  c 
94.95  c 


It  it's  the  ultimai«  m  paddles  your  looking 
for  may  we  recommend  Ihe  Bencher,  it's 
simply  the  nicest  one  we've  se«n  yet. 

BV1  paddte  w/btack  t>ast . .   S39.9S  c 

SYl  Deluxe  model  w/chrome  base. . .  49,95  c 


«  ONE  HOUR  MJy  tiMmbly   •  1  YEAH  «arrBnlH 
«  i  0101 T  rvcdwit  •  1  Ht  r«fo(y»l(in  #  t^  VPC 
-  i»p»r*lion  -  Vi  INCH  LED  i    •    fiS%  ■s&*mb1*er 


p#c$0,  h«f  e  1  one  lo*  ccr^i  couniirr  to  do  if  ^P  i^eal  tof  iH 
rytwft  of  faofOSi  TV  and  PU.  rtptof ,  compun^r  marMienincp 
&  CDntlrudtLDn  ana  au^hQ  Iffliptiti**  &  Rece-v^er  t&c^sn 


3S|0  Kll 
T-IOI  Anisniu 


499  S&      AC  9  AC  Adiptar        %7M 
3,ftS      Shipping  1  Handling    2.50 


CATALOG  SPECIAL  — 

T101  antenna  free! 

A  S3.95  valuer 


NEW  from  HY-GAiN! 

At2M.BSV«iM!    TH5DXX  5Ei. 
ONLY  10-15-20  MBtBf 

$00^50    Bum  —  Rated 

Lb  I         Full  Legal  Power 

TRUCK  SHIP  ONLY   Outpul 


IMPROVE  YOUR 
RECEPTION! 


AN  AMECO  ALL 
BAND  PnEAMP 

*  ^ISO  Meier& 

*  20^  dB  Gam 

*  Low  Puce 


ONLY 


H2 


95 


HNDDCl  PLF-i  IfTmiicr^tt  *««*  siflnais  »s  well  a*  *mao« 
and  spurictrs  reii^lion  o*  moK  r#CBtters  Dir«ci  swric^ing 
10  r«c   Of  pfeimp    Ifk^lucJei  p«rr    supp    117  VAC  uri^nj  A 


DIPOLE  HEADQUARTERS 


CABLE 

8U  FOAM,  hidensbrafdSOft S1Z95  c 

SU  FOAM,  hi  dens  braid  100  ft 24,00  e 

nG58A/U  stranded  center  50  U    .  BBS  c 

ftGSflA/U  stranded  center  100  fl. , .  9.95 d 

RGS8  3  ft  W/PL259  each  end 3.35  b 

RGSa  S  ft  wfPL259  each  end. . .  4.39  b 

RGS8  50  fl  W/PL259  each  end.  9.9S  c 

COPPER  WIRE 

i14  slfftndef},  100  rt  spoof      . .  5.t5c 

t1 4  sol idcopper  enameled  1 00'  5.95  c 

INSULATORS 

Em  Ins,  porcelain  per  pair ,  _ .  .99  • 

DOG  BONE,  pofceiam  set  of  3  1,50  a 

HY  GAIN  i1 55  center  insulator   .  S.95  b 

HY  GAIN  Cycolac  end  ms  per  pair .  3.95  b 

MOSLEYdipole  center  insulator    .  S.75a 

CONNECTORS 

PLa59UHFmale,  2perpkg  1.59  a 

S0239  UHF  female  chassis  ml ,69  a 

UG1 75  Adapts  RG58  to  PL259.  pkg  2. . .  .59  a 
UG176  Adapts  ftG59  to  PL259,  pkg  2   ,    .59  a 

PL2S8  UHF  double  female  .99  a 

DMSP  UNF  double  male  1  69  a 

M359  90deQ  UHF  elbow  conn  2  10  b 

UGSdU  BNC  male  for  RGSB  1  49  • 

1094  BNC  female  1.49  a 

M35B  UHF  -r-  connector 3.9S  a 

UG2S5  UHF  female  to  BNC  male  3  49  a 

UG273  Bf4C  female  to  UHF  male  2  45  a 


famous  *'W2AU'*  Bmlun 


If 
id  DEI  41 


14 


Th 


r  tnr 


f  I 


-P 

—   w 


-.S3         A- 


I    «lMUj  tlN.L  7  tv  HP  MO  TMf  N  SCIi:  »i«ud  ii^orj  i  19  «C>  »■ 

r  Ni(tm  M^cvf  irfrQi     ;''i  f»  tsttifrt  vm  Hun  |#ti  if^fwis 
m*  ii»H  ^^1  IT  ill  tiiiKHis  or  ii<  us   laiHD  F«ffs  fu 

*H     CLi     ClHKtlJIII    OOEnr    DfPT    Pltti   THtmAiOl    W    HUlS    TNI 
VDiLO'  Qrii 


ipiil  1  1 


tu  IS 


Helel  4 


iH  15 


2  METER  ANTENNAS  at 
BARGAIN  PRICES!! 


-rAffnafn  3  db  GAIN 

-I  I    MAGNETIC  MOUNT 

Mt  ONLY 

$19.^ 


Model  287 
Wf   2  5  lbs. 


i 


An  economical  alternaiive  to  dfillmg  a  hole. 
A  magnetic  antenna  by  a  name  you  can 
trust  at  a  tow,  low  pnce 


Model  2B6  Same  but  trunk  lid 


^^' 


$15,95  b 

F'NCO 


P       2.8  dbd  GAIN 

I         BASE  ANTENNA 


ONLY 


Modaf  JU'GP 
Wl.  2  lt». 


$9. 


Ai  last!  An  inexpensive,  omni  difectional, 
144-148  MHz  V2  wave  antenna.  Fits  1  '4" 
mast.  50  Ohm  imp.  A  good  antenna  ai  a  very 
aftofdable  pjr*ce. 

^  FROM 


y^^'*^ 


i 


V4'9kvfl\  antennas 


J 


ON  GLASS  MOBILE  ANTENNAS 

Modern  tech  no  fogy  lets  you  mount  a  mobile 
antenna  right  on  the  w^ndo*  Ideal  *Qr 
tough  mstaliations.  3  models  ava«'a£)ie 

AH151.3G  144  174  MHz,  jobgn       S33  95b 
AH220.3G  220  MHz.  3  db  gn       .  33,95  b 

AH450.5G  406-512  MHz.  5  db  gn  36.95  b 
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HF  &  VHF  BEAMS 
and  VERTICALS 


SPECTRONICS 


INC 


100»  CarffeW  St^  Oak   Park,   IfNiial*  •  60304 

C312)  B4B-6777 


zHm  fin'tennai 
vp9Ciali»tB 


a^^ 


2  MTR  DUCKIES 


II 


u 

HM-4 


liodtl  HM  4.  Hn  S.  16  "-32  threvl  Fit$ 
Motor  Ota  Mrs  COM  *C2 1 5  ^rnj  Stan<isfd 
146A  17,00 

MDd#(  HM-5.  Same  a%  above,  but  mm 
PL '2  59  connector  17.00 

Mod*f  HM'22a.  Same,  w^tn  TNC  cortnec 
lor  for  Wifson  1405  t1B.50 

Mod«1  HM-227.  Same,  but  with  BNC  cort- 
neclof  termination  ...        $12.00 

Modaj  HM-221.  With  f  connector  for 
Wtl^n  1 402  a  Tempo  »1 1 .50 


D 


CI 


HM190  2mtr,  3db  trunk  lip  ant. . .  - .  * 
HM179  2mtf,  3db  riole  mount  ant. . , 
HM20  2mtr,  3db  for  marine  use. . . . . 
HH 176  440MHz  5dti  trunk  lip  ant . . . 
HM175  440MHz  Sdb  hole  mount  ant 
HM224  220MHz  4db  trunk  Jip  ant . . . 


133  50  b 
.29,00  b 
.  39.00  b 
33.00  b 
29.00  b 
.  33.50  b 


•  **  +  *■ 


AR2  2meterRingo  base  ant. ., S24 

ARX2  2mtf  Ringo  Ranger  base  ant  .    39 

AR220  220MHz  Ringo  base  ant 24 

ARX220  220MHz  Ringo  Ranger 39 

AR4S0  UHF  Ringo  base  ant . . . 24 

ARX4S0  UHF  Ringo  Ranger  bse  an  I     39 

AR6  6  meter  Ringo  base  ant 

ARX2K  Adapts  2M  Ringo  to  Ranger 
A147^4  4  ele  2M  FM  beam  ant 

A14M1  11  ele2M  FMbeam. 

A147'20T  10  ele  2M  y^rVhon  twist 
A144^7  7  ele  2M  CW/SSB  beam  . . . 
A144-11  11  ele2M  CW/SSB  beann. 
A144  10T  10  ele  Twist  OSCAR  ant 
A144-20T  20  ele  Twist  OSCAR  ant 

A220*7  7  ele  220MHz  beam - . 

A220-11  t1  ele  220MHz  beam  ..,• 

A449-66  ele  UHF  FM  beam .  * 

A449*11  11  ele  UHF  beam... 

A432*11  1  lei  432MHz  SSB/CW  beam  34 

AFM4D  144  148MHz  Four  Poie 69 

AFiyi24D  220MHz  Four  Pole &4 

AFiyi44D  435-450M Hz  Four  Pote S4 


36 
16 
24 
36 
62 
26 
36 
42 
62 
26 
34 
24 
34 


ASO-2  2M  Squalo  hofiz  ant * 

UlC-1  Coajc  fighlning  arrester 

LAC2-  Coax  lightning  arrester. . , . 
ATB34  *  4  ele  20-10mtr  beam  , . . . 

ATV3  20-IOmtr  trap  vertical 

ATV4  40  10mtr  trap  vertical 

ATVS  80  lOmtr  trap  vertical ...... 

ASO-3  3  element  6  meter  beam  . , , 
ASO^S  5  eiement  6  meter  beam  . .  * 
Aae  3  *  3  element  10  meter  beam 
A432-20T  432MHz  20  ete  twist 


19 

219 
.49 
.69 


.39 
.59 
69 
59 


95  b 

95  c 

95  b 

95  c 

95  b 

95  c 

.95  c 

.95  b 

.95  b 

.95  c 

.95  d 

.95  c 

.95  d 

»" o  c 

JSd 

.95  c 

95  c 

95  c 

95  c 

95  c 

95  c 

95  c 

;95b 
J5i 

95  a 
95* 
.95  6 
.95  e 
.95  e 
.95  d 

95  e 
95* 
.95  d 


AVERAGE  SHIPPING  COST  GUIDE 


PA  mcoiriQ  ftmipm  tor  yoi#  ofaer  Any  ■■"■ 
» tf0  25e  lir  ■«ch  «l  IW  00  ^J^a  AMI  «^  im  S  t  W  Oa 


WMC  CALL  AHEA.                   1 

Wl\aHT 

UA« 

V 

^ 

!. 

Mb 

JO 

1.00 

4' 

IL 

5lkM 

1.50 

2.00 

1.^ 

i.ao  , 

lOlbo. 

J26 

32Q, 

1.11 

Iflj 

WHw 

ijao 

510 

jac 

^^ 

lOlM 

s.3a 

BOSj 

**Q 

jij 

wyK 

140 

turn, 

fin 

»» 

:f  r-y 


ESTIMATED  WimHT  COOING 

Alitr  erw  tirts*  er  ii*en  nini  ^mmj.  win  Finn  i 
H^tar,  IM..  ta J4  #.  To  4f iiM  i  I  «ABHIi  I'd  Tig 
ur*  sMppIng  CCItll.  Mi«l«  Jtll'n  lndic>1« 
IliB  kPfHOximflUl  ^tl^hl  Ol  11*1  II  im  H 
M*ermK. 


LCHttWltlb 

L»]h» 

i~3,ilA        4    rign« 

»WMie 

««!!»        *.t&»b* 

M-IM0 

2M  BASE  ANT.  PACKAGE 


Hirt'i  whmi  ^ou  gmt 

Cushcfaft  AR2  Rmgo 
South  Riv0f. 
PFM71  Roof  mourn. 
A125-5P  5  alum  masi 
Lag  bolts. 
50'  60  foam  coax 
PL259  coajL  conn. 


f 


$59 


iS 


Wt,l6     155. 


F'NCO 


The  most  rugged  6  &  2  meter  beams  weWe 
seen  yet!! 

A  2-10  lOele.  2M  beam ,.._ 

A  2*5  5  eie.  2M  beam.  9.5db  gain . . 
A  2*2  10  ele,  2M  dual  polarization. 
A62  6&2M  antenna  on  one  boom  , 
AS-S  5  element  6M  beam,  1ldb  ... 
A6-3  3  ele  6M  beam,  7db  gain  , .  . 
A  1  Va  220MH2  10  ele,  13,8db  ..... 


.  $44.95  d 
,  .27.95  c 

, .  46.50  a 
. .  74.95  a 
. .  46.50 1 
30.00  d 
. .  32.95  d 


$095 


9 


*"BUCK-BUSTeR  * 
SF-2  ANTENNA 

Ftls  all  Hustle'  deluxe  mobile 
mounis   3/8 'k24  base   bf%'' ^y_ 
wave  Iwo meters,  3  4dbgain    W!\ 
SWR  af  resonance     ad|    to 
1.5  lor  better   Bandwidth    6       . 
MHz,  2  lor  better  SWR    100      {) 
watts  ma >c 


$7995 


NEW  4BTV 
VERTICAL 


SF'2 


One  setting  covers  10,  i5,  20, 
40M  Space  reslncied  Of  un- 
limited you  gel  fop  signal  re- 
ports, consistent  contJ^cts  and 
cortiptete  coverage  Add  5th 
band  with  a  75M  fe^>nator 
Use  one  teedftne.  any  length 
Requires  no  switching  or 
matching  de vie es    i  s  lbs 


I 


t 


4-8TV 


M01  Mobile  mast .,,..,.. . . . 

M02  Mobile  mast ....*. 

RM1 0  1 0  Meter  resonator 

RM15  15  meter  resonator 

RM20  20  Meter  resonator,..  _ 

RM40  40  Meter  resonator 

RM75  75  Meier  resonator * 

RMflO  80  Meter  resonator 

RM10S  10M  resonator  2KW  PEP  , , 
RM15S  15M  resonator  2KW  PEP  . , 
RM20S  20M  resonator  2KW  PEP  .  . 
RM40S  40M  resonator  2KW  PEP  , , 
RM75S  75M  resonator  2KW  PEP  .  . 
RMSOS  80M  resonator  2KW  PEP  , . 
CG144  5.2db  2mtr  ant  */,  x  24  stud  . 
CQT144  Same  but  trunk  lip  mount , 
SF2  3db  2mtr  ant  V.  k  24  stud  , , ,  * . 
SF220  3db  220MHz  ant  '/»x24  stud 
4BTV  40-10mtr  vefl ical  ..,..,.,,*. 

06-144  2mtr  base  ant  6db 

BM1  Bumper  mount  H^  x  24  tt^read. 
RSS2  Mobile  resonator  spring  . , .  ^ 
QD1  OuicK  disconnect  ¥«  x  24 


$22.95  c 
.22.95  c 
. ,  6.95  b 


.7 
8 
14 
16 
17 
11 
12 
13 
16 
31 
31 
26 
42 
.9 
11 
79 

79 
IS 
.5 
16 


.95  b 
.95  b 
.95  b 
.95  tS 
.95  b 
J5  b 
,95  b 
.95  b 
.95  b 
95  b 
.95  b 
.95  b 
.95  c 
.95  b 
.95  b 
.95  « 
.95  d 
95  d 
.95  a 
.95  a 


^fkjljfaiiT 


r 


*\ 


VERTICAL  ANTENNAS 
mmj«i  14AV0/W8         SAVE  $10,001 

*  Umm  Mf-0  trapi  »0»-W3 

ve-tcal  dnlfff^n^  Qmni'dittcliunai  pe<1o«- 
nisnce  F<«>faflie  .iC  f*HO  HiO^^  Tfae 
'^^  wivt^  r^  so  France  O"  a>^  ba'idli  iott  anigle 
fadiatiQ'^  paii«ri>  Taper  i«n»gg«0  sesmhtss 
alunmnum  constftictiQn  12  dcud'egnp 
•nasi  t>rAcikel  Fyit  circun^ftfence  c^m- 
presiion  cl^rtip^  at  iybing  lOrnts   W^itjhi 

Modal  t4A.vO/wB  59.95 


SAVE  $18,00 
list 


Mtjdtl  18AVT/WB 

t  Aoloim*liC  b*n(l  switching       ^^-.-  ^^ 
•  Complt1«lv  S4U  SuppOMing     $105.00 
m  Omm>0i'iciion«l  P«ffofm#nc« 
Tnree  bwtto-iip  H^-O  ir^ca  peffr^il  aulo- 
mat.f  ^Mrilching   5  barul  cso^lt^itl'p    Fanof 
abtt  L^C  1*1  lO     Top   loading   coil    Atros-S 
Itip  tiand  peffprmanciS'  Hfilfi  ce  (ufntstied 
^eUinQ  lot  eacri  t»ni]  i^i^  Ihru  #01    Tfi^  ** 
#aw  i^esoniJicv  o"  all  bano^    SW(-i  ol  2   1 
or  less  Ml  &»n<»  etlges   Low  jn^ie  laOiaiKHi 
oalt#rfi   Ett^a  tieavr  di^lv  laprf«d  swaged 
scjimJ^as  aluminum   tubifrg   #*lti   tul*   cir- 
curfnTmimc*,    corfosion    lesi'iiant    com 
pression  clamps  ai  tutur^ij  jt>in|$    Antenna 
can  tK  mounied  withoul  guide  *<res    25' 
h^9h    Weiqnt     10  7  Ihs 
iWpdaMl  AVT/WB  8  7.00 


8N&6  Ferrite  batun  for  80-1  Omtrs 

155  Center  insulator  for  doublet   . 

156  End  msul.  tor  doublet  (pair)  . . , 
18HT*  Hy  Tower  SO- 1 0M  ver  t  ical. . 
16V  Economy  80  tfu  lOM  vertical . . 

12AV0  30-i0mtr  trap  vertical 

14AVQ40l0mtf  trap  vertical  *,  ,. 
18AVT/WB  80  lOmtr  trap  vertical . , 
2BDQ  Trap  doublet  for  80  &  40mtr . 
5BDQ  Trap  doublet  for  60-10mtrs. . 
TH3Mkill  *  3eJe20-10tribander  . . 
TH60XX  #  6efe20-10M  trtbander. . 
TH3Jf3eletfibander(750WPEP)  . 
HY  OU AO  *  2  ele  quad  20-10  mtrs  , 

103BA  3  element  tOMtf  beam 

153BA#  3  element  iSmtrbeam. .. 
204eA  *  4  element  20mtr  beam  .   . 
4028A  *  2  element  40  mtr  beam. , , 
64B  #  4  element  6  meter  beam  . . . 
270  6db  fiberglass  2M  antenna. ,  . 

203  3  element  2  meter  yagi 

205  5  element  2  meter  yagi 

208  8  element  2  meter  yagc . .  .  . 

214  14  element  2  meter  yagi 


$15.95  a 

5.95  a 

3.95  a 

289.95* 

29.95  C 

39.95  c 

59.95  d 

87.00  d 

49.95  d 

.  89.95  tt 

189.95  # 

264  J5  • 

1 49.95  e 

229.95  * 

64J5  e 

.  79  J5  » 

214,95* 

204,95* 

49.95  b 

49.95  b 

.21.95b 

17.95  c 

.29.95  c 

34.95  d 


CRAMPED 
FOR  SPACI  ? 


MOOfLMQ-l 

sta^soi 


Than  vou  -wtqr^  mm  • 

around  t^**  wlAJ  forfta      , 
fmc^HE9  -orBJ  M^m^^ct 
partonrwicw      th» 
«iUttKind  mieiD  QUAD 


WPIGS'AN-K  n 
•OOi*-M  iOf  S  IONS 
wvo  MClUi  s  SO  n 

1200  WATTS  PI  r  iWVr  TO 
HNAL 


MFJ 


GIVE  US  A  TRY  ON  YOUR  MFJ  NEEDS. 
MANY  TIMES  WE  CAN  GIVE  QUICKER 
DELIVERY  THAN  WHEN  YOU  ORDER 
DIRECT. 


^  Resaet  Service— see  p^ge  ^79 
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•  • 


♦      • 


»4       *    *        * 


i«    »    4 


^^ 


•     • 


*•  • 


iS 


*         * 


t      * 


A  * 


*     •        ■ 


*  1 


«        •' 


i. 


«  •  > 


•        • 


-'•  * 


•     # 


'  It 


'«r»r 


i^^fW 


0|C 


*    * 


** 


^ 


fm: 


%/^ 


^*e*      ii 


,**«M 


*^l 


rbr 


^ 


•     * 


^*^fl 


Uj 


flV 


#    * 


%C^. 


^/^  $6q 


^\^Jii 


.f . 


«  • 


i    • 


Li      <J 


KJ 


«*=*■ 


RMA& 


it  n< 


!t 


f    •. 


-•'! 


•  « 


fiO 


^' 


i,j  '^  ^ 


'*  •* 


*•  1+ 


•  * 


t  «- 


•   »     V 


'o-adi. 


='</<^«»5SI5g'P 


^^^tnA 


^l-tiDACS 


J*   *' 


•  •  •  *  •' 


4         • 


•      ■ 


*       #1 


•  • 


.*  'i 


4.' : 


* 


*  •• 


•  # 


)«##«' 


»  ^ 


•  •  # 


•ii-i 


L*  «  I 


«  •' 


•     •    •      • 


•     * 


*  » 


•  * 


L  *  tf  V^f  ■      "^ 


I   * 


.t*i 


.^  1. 


L*l*»». 


it 


L*       ■• 


1^     '^ 


•  .# 


•  wm 


'**>*I«4 


''^ 


•••• 


ft.*' 


"> 


*       • 


e*" 


bi 


ntobiic 


#  •  • 


•  • 


usei-ftift  (1^^100^    irtdudps   a 


bi«/-f 


\ft)e 


losje  a«d!  runs  oK    +|2V 


«      * 


4         ■ 


"T^e  Ma^cJk'lrt^    MSe    jnaun^  <?asi 


UndeiT  ^a 


Xf^  yffuVe  e^£.r  u) 


aA+^4, 


car   dock  i^kls   fS  ( 


o'o'o'a  «'  ft  tfja'o  o 


tjO 


paits  tu'.-H)  SD%  du-fy  cycfe.  CAsuitdr 
€o5y  aiSCAvijIy^  a^d  '^i^^   ^^*'^- 

ple4i4  aid  ^10  siif  pirt^j  -  cKCeiS 


IT 


-furtM' 


Co 


rd  arc  M  >"cWf4 


«       * 


*^G4 


(I 


A-*-? 


^^1 


•        ■ 


'^duchs;  Some  of  -W^e  bcsr 


busVrMSS^  and  fak  rM^e 


V4 


J        «      •  «  t     V* 


*     *        *     • 


*3 


GODBOUT  ELECTRONICS      ^S 
BLDG,  725,  OAKLAND  AIRPORT,  CA  946t4  (415)  562-0636 


eKess  re^f^i^A     VfsA^/M^s^^cJw^e®  rail 
our   24  ^1*3^*^  ^^^^  ^^^  ct^  C4lff)Slfcf-^636. 
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£tE^  Coffttlnuity  Tfts1*r  mid  FlasHil^lit 

Convcncignt  v^fu^iletoo^  for  quickly 
C^wckJngoonirrUiilv  of  dead  circuits, 
iwitch^s^  appliances,  cords,  fuses, 
motQfs,  control  equipment,  coijf 
aruj  pane  I  bo@rd£.  Also  tesii  cir^ 
cuits  for  low^rui  si  stance  short;  and 
help*  idflntity  wviftfs  jn  multi-WK*? 
cables.  Dozens  of  other  uses,  Plus 
the  addled  convenience  of  a  hi  and  y, 
duT^bie  flashlight.  Uses  two  A  A  ii^e 
p«n light  batttirles  (not  furmsh#d}. 
Inflated  clip  ph^r&nts  ictidtntal 
fhoftifig  to  caul,  AJIigator  dip  has 
48"  lead  wilti  pkig. 

«7,95 


VT300 


■V  ■    f   d    i 


E^B 


Logic    lUtonitor 


The  Lofic  itoni- 


on  dl  fS  piftf  of 
■  UV    DTt.  MTU 
TTL^   or  CMOS 
tfewSc*.  U  hiti  m  l¥P- 

100K  ohdni  Knd  vwviphi  • 

marfl   3  ac    tSS  Qremif,   It  hin 
pn  input  fffll,  fsnoa  of  4V  Id  I&V 
■nd  dvBWS  ■  mait^  af  IDOmAWtOV 


LM-1 


$70.00 


tmii 


SB  "' 


mw 


Proto  Ctips 


1#^PIN  CLIP 
16-PIN  CLIP 
24^1NCLiP 
4ID^m  CLIP 


PCI  4 
PC  16 
PC -24 


S  4  50 

%  4.7S 

sie.00 


Proto  Boards 


PS  lOO. ^^m 

Pfi  103  .,..*..»**  ft5 
PQ  104         ......  SQUH 

PB  203  ... ».W 

PB  3Q3A  .*...,   155  «j 
Pfl  ?a3A  Kit    ,  .  .    t31.00 


Jumbo  6-Digrt  Clock  Kit 


common  inoij*  i^jfplayi 
*Us«£MM!i3l4  cloeh  chip 

*  Swltchofc  t&t  fttJUn,  rrijnule*  ind  hold  fuficHont 

*  HtHin  bailly  vl«Wlble  tO  Kh  T«tt 

*  ElmiulatMl  walnut  CiU 

*  111  VAC  dfMfdtlcn 

*  I?  or  14  hau^  Dpfl'iitlOrn 

*  ti^cJucrci  all  c«an|i4«wt\ts,  cai4  ^nd  wjil  tfwfofirHV 


JE747 


$29,95 


JE701 


tMl*  dNt^laV 
■Uhp*  MMS314ciDch  «Ale» 

■  SwbT«hn  for  hduMK,   mlnutsi 

*Hri.  PBiily  Vriewah^D  tQ  30  If. 

•  Sr^tiiililiKl  walnut  pata 

•  11  B  V  AC  Qperat  Id  n 

•  12  or  24  hr.  a-pfl-r&ilon 

Vir«ll  tranildrn^r 
■3i«;  •*  '  M  3-1 /a-  w  tK" 


6-Digit  Clock  Kit    $19-95 


MICROPROCESSOR  COMPONENTS 


COfiliNENTAL  SPEOALUES 


6351 


HaDtfHT 

%lbirii  CanlrnllBr 
PnDQ,  Cufrnn,  1^  (U^|1T» 
PlUU'  iFlltffll  tinnf 
Prog   PifiptF.  It'D  rPPH 


MHSUtM        Quid  l^SBA  B««.  Tfwil   4MC9Ti?$] 

— -  wtotomoaaon.  mn-mwtiiumtQm 

intun^]    CPU 

cpy 
ent 


[  M5 

us 

SB 

%a 

2JI5 

4H 
SJS 

7-9S 

B.9ft 


f»B 

S» 

74 

W-ff 
M.B 

lie 

19.33 
1i.» 

IMI 


ii4ia  inviMHi 

M»M         UarltaMii 


f7.W 


itQin 


IFJ1^?|i<D|  Qisradflr  Boiinlariyppir  asff]  lifft 

!Sl3(3fll9t)  (7)arflCt«l  BvnUfKMi'ClAWSr  cflH)  t.H 

2^14.  Char^Jdir  DfHrnlU^  lO.fiS 

MMU30N  ^OU-en  R«k]  Onlv  i^tnury  t  » 


MMl 


TTtl 

^Ot 

11M 

Hwn 

twttiivi) 

2SBI 

M« 

MSQI 

tiUi 

ie«i 

Aninni 

sexf 

ntj 

SBH 

nw 

^H» 

ni* 

ie»ai 

ii*ti 

IDZIKI 

J1H44 

loeiju 

S101 

asH 

$|fQ/ri07 

foani 

?4i» 

1$U 

74a?W 

SSKI 

e34?i 

356X1 

UM34I* 

4K 

rMK^oan 

l^Otift 

TBf 

imwtiii 

Slit)«  Tnfttti 
ttynwrtc  iS^n 


ti4 

14f 

in 
i» 

IB 
IB 

rio 

ie«i 
lett 

II  B 
7M 

1.71 
4.W 


IIIBD1B4 

SSOCT 

^511 

5522 

2S2S 


lfQ4 

duil  13?  Bti  SBtK 

^leA  Pyniinic 
Olfli  ^M  6^  Static 
etuJi  310  SUlIc 
Dun  3K«  lii  SMc 

4M  nm^{ik(fTi 


1WS39I        4ffla  £PADN 

2?1ITI  IBK"  EPHDM 

'*Fi«iuijfti  J  volLtgn.  --6V.  +JJV.  +12V 


t« 


SWKJ  MM 

B30M(mil1  1E&4 

eS33  333t| 

Kitll  4^ 

»iai         &u 

MM 


MMDS 
rfl«lilf  iDfitv 
Dptn  C  AJHUr 


Ti 
Ttl 

m 


Jl-r-irTBT3 


^m 


14.H 
3lll 

liB 

IB 
•  B 
IB 
fB 


JESOOHEXADECtMAL 
ENCODER  KIT 


•  3  Uet^  [>inrii  Win  ttHh  an*  &wifl  U- 
itabii  Dpfliiiion 

•  Ofiliguncn  dinill  iritvtdld  Kir  ill  IB 

•  LED  niitaiil  Up  ^ily  iMnii 


Full  •  BIT  LATCHED  PUFPU^tl  KEVHMRD 


i-l«Jiad«Cim«l  K*VP«d  onlY  .  ^  * ,  ,  ^  ^  Si  4.9 & 


DIGITAL 
THERMOMETER  KIT 


*Slm.  «»«ituj-t  Ttnm    AC  itt^\ 
<Sit«.  3  1/4"Hhfifi/B"Wii1-3J 


inci. 


vc9llU  -»***•  i>'^j^4j^>^d 


62-Key  ASCII  Encoded  Keyboard  Kit 


FEATUHESt 

«  eO  KlYf  Vinaril«  tlM  full  128  eJ^W" 
upp*r  and  lowsr  csh  ASCII 


for 


finlv 


Th«  JES 1 0  62'  »C«y  ASC  \  I  E  rwodad  K«vtKHrd 
Kti  can  tM  tnicrfcc^  mtfl  rnorl  anv  com- 
putsr  WBt«fn.  The  JE610  Kit  comsf  eomr 
pleis  tnriiti  in  industrial  ^rida  MByiKtard 
iwpteh  atMmbly  462  kay»|,  IC'i,  sockBti, 
cannoctor.  alnctronic  compcinpntf  und  i 
daiFbJn  iJd«d  |3rmt4d  wiring  boi^fd^.  Tli* 
k^bDprd  iUMmfaiv  rtqutm  -^BV  9  150mA 
and  -1?V  V  10mA  fisr  Dpafllton, 


with 


«  FuHt  buHvrvd 

cufUHTi  ipptk*nont 
*Ctpi    todk    for    uppaf    ea 

*Uti1i£ftE   a    Z37C    («1  |Hn| 
f**d  onliv  nwmorv  *»P 

*  Outputs    diradlv    eafnfUtible 
TTL/DTL  or  MOS  loflic  amyY 

*  Eaiy  intcrlacirtg  witH  a  1S-pin  d(p 
or  1  B-pin  edgir  cD-nntieiar 

JE610 $79.95 

62-Key  Kevbiiinl  onfy . .  S34J5 


Regulated  Power  Supply 


Uses    LM3D9K.   Heat  sinit     ^ 
prinykJ^.    PC  bcjard  con-  "^ 
siruction.  Provid&s  a  solid 
1  amp  @  3  volt&.  Can  supply  up 
to    .5V,      ^V    and    tl2V  with 
J 6 205  Adapter,  Ir^cludes  con^pP- 
nents^  hardware  and  jnstnjctjorii. 
Si2e:  314"  3t   S"  X  2"H 

JE200 $14.95 


ADAPTER  BOARD 
-Adapnto  JE200- 
s5V, -9Vandi12V 


DC /DC  convit/ler  with  +SV  mpiJt.  Torfodal  hi- 
speed  switching  KMFR.  Short  drcu  it  protect  ion  ► 
PC  board  construction,  Pliguy  back  to  J£  200 
board.  Si^e:  %%''  x  2"  x  9/1  6"H 

JE205 $12.95 


HICKOK 


LX3Q3  Portable  LCD  Digital  MuUimeter 


LX303 


Digital  Multimeter   ,  , $74.95 


PIlCAlFTION 
nfiVACAOA-ITTIFl 
^JkOU^D  CA  H  N  V  I -^Q  £AS£ 

Kto  DC  Nioai  AOAinrEn  eubm  iQui 


He  lncredilil« 


$139.95 


Kit  Only 


Th*  PirmywWiH*  5H  h  BkflSOle  Of  i*BWdli^  data  Id  ind  Ifom  iu4JI[»  ll|[«  iriWlBlIt 
cirlii^l  -^m^^  i[ii3iilri]ifit<iri  rar  Ihff  rflCDodBi  itnil  H  ii  ili^lo  iwn/TMirHcili  ellriK;tl|"Mlh 
KtMhii  i^Odvrh  drill  ImmifiDl  lQf  twerniXHi  'tiummlnrfl  Did  EDnmLiinM^liDiln  In 
ackbtlDrr,  Ith  hwDtcnittaridlilSlintimi Mid I5 built Mtti  r«!i-p4«a3ian.  w^il)r Nf «Vibl< 
parts 


a^Hiti  la 
il«Oltiia«McAHj 

Olirtal  )Mi  IhM-HI .  .04  HS'Z^C  «>  20  iM  ^rrwl  bv  CfHWtt  li 

QplmildlPd  dmd  nwi  '(kAi] 
Fnwir  fliquin  niiati  .„...,,,  .1^  VAC,  klii^ |p  pfiRifl,  lO  W<ttt. 

i^yircii .J^li  BtimiHninEi  inouni  ort  i  -kw^  v  ti)r  r 

ptiiHf  cinuli  hmt  ah  cmmnMri  indMfnd 

rliiCuli'^  J  VCH    Audio  [>Kdii9^    rrsj'.rrililW  Chl.nN-  JiMiC-lii  U;cillo^ri:[^  li?  iligr 


TRS-80 
16K  Conversion 

EiqiarKl  vov  4K  THSHM  Sv«wm  tD  IBK. 
Kii  com**  ccmirivi^  with: 
*aM^ilf^D4ie-1  tl6KCvium*eRaRii| 
for 


TRS-16K 


$75.00 


•  Dual  ivnM^fi^iMil.ifiti'irtg  ^imft^  (or  ^' 
d  □  Cf /a*pltlA<i4'  sf  d^uaJ  moiiitaMr»Fi4 

•Cdnitnuout  LEO   a"  hit   aitDlvir 
«HaAt*:  .*0»F  to  !»»**=  .■   -«PC  TO  lOO^ 

•  Accuracy:  il^ftominti 
*S«t  lOf   Fahrcrthfrtt  0-r  CcIshh  rvalint 


JUSr\JURAP" 


'30  AWG  win 
point' to- jpcmt 


•.02S"'  tffirtrt  |M4t> 
•Buii-in  ml  oH 
•  lne«wiB»SO  H  -m  va 
or    d.itti«|  tmftmv^- 


JWIW 
JW-1'Y 


Whiii 

YfHaw 
N»il 


i€.ei 

U.9S 
H.B5 


JUST  UURAP    Replacement  Wire 


RiW-B 
R  JW-Y 


Blut  ■  - 

WTiilB  . 
Ytllow 
Rad  - . 


M  h    roll  .  .  «  .  . 

Ad  ft.  mil 

■Oft   r«i*J,-,., 
i»)^.  #oru. .,, 


2.98 
2.96 
7.1IB 


JUST  UURAP*  Unwrap  Tool  $3,49 


SIO.OOMin   Ortfv- U.S   FvndtOniv 
Calif.  Randpon  Add  G%  Sat*t  Ta* 
Posi^a-  Add  filb  plus  St  JAfWfarie*  eif 


S;p«  ^tflcti- 
19«D  C«t]do9  A 


«1rf 


ameco 


ELECTRONICS 


►''ii     PHOWE 

ORDERS 

WELCOME 

(415)532-8097 


MAIL  ORDER  IILECTRONICS  -  WORLDWIDE 

1355  SHOREWAY  ROAD,  dELWtONT.  CA  9400^ 

ADVERTISED  PRICES  GOOD  THRU  FEBRUARY 


JLCT  UURAP'  Kit  •jaiirtis;***^*^'*^- 

« J UST  wn AP  Tw>»     VUnwrvptns  TabI 


JWK-6 


^      V     «-    *    T    i 


$24.95 


Vacuum  Vise 

Vai^cju^n-tiasfld  Nght'duty 
vit*  Itn  irrtoM  ccimpQ^dtiit 
ai^l  aWBrnAilaa.  AB^can' 
rt  ruction     l»"iawfc   1M" 

i^i^va-l  Canb*  perma'narfllv 


W-1 


$3.49 


EPROM 
Erasing 
Lamp 


•Erases  ^700,  ?71G.  1702A.  52030,  5?04Q,  etc. 

*Era&Esup  la  4  chips  Vhtthin  2D  niiiiLittrK. 

■  Maintains  conitant  axpoiure  diftanca  of  dti«  inch 

#.S|tKi3i  cundiiclkva  foam  liner  oJirrtiriatait  Statk  buildup 

*^EIt'En  laltly  lock  to  pi e^ent  UV  mxp^siia 

•  CDrnpact  -  only  7-S/fl"  *  2-7/B"  m  y 

TCOiUplaTa  wflh  hokting  tray  Itar  4  dfipi 

UVS^TIE *  S69.95 


P 


'M 


JOYSTICK 


JOYSTICK 

•2  ach  100K  pan  iLiiHir 
tip*fj 

•  Prim  ad  Cirtmlt  aoard 
Mount 


$4.95 


w     *      *      *      » 


t^  fie  Slier  Servtce—s^e  pags  179 


165 


A 


OCIATED  RADIO 


91  3-3Bn-590a 

801  2  CaNSER  BOX  A3 
OVERLAND  PARK.  KANSAS  GB^OA 


CALL  US  WITH  YOUR  REQUIREMENTS 

AMERICA'S  NO.  1  Real  Amateur  Radio  Store 


Associated  Vl/an^s 

GOT  YOUR  BEST  D 
31  3-38i  -SaOO  -  NO 


TRADE  -  BUY  -  SELL 

?  THEN  CALL  US  AT 
?  ASK  FOR  EXT.  1  S 


NOTE:     SEND  $1.00  FOR  OUR  CURRENT  CATALOG 

OF  NEW  AND  RECONDITIONED  EQUIPMENT. 


^ALSO  WE  PERIODICALLY  PUBLISH  A  LIST  OF 

UNSERVICED  EQUIPMENT  AT  GREAT  SAVINGS. 

A  BONANZA  FOR  THE  EXPERIENCED  OPERATOR. 

TO  OBTAIN  THE  NEXT  UNSERVICED  BARGAIN  LIST, 

SEND  A  SELF  ADDRESSED  STAMPED  ENVELOPE. 


Y  POLY  PAKS  '*SHOP  BY  MAIL"  WITH  ITS  NEW  INFLATION  FIGHTIN' 


Buv  any  item  on  this  page  and  g«t    2nd  item    af  the  same  cat.  no,    for  only  one  penny! 


u 


M-T^ij  l%41t  lt»IJif(Hy  ««rbD-fi1nH,  cpriMMi,  to^  i'^cni.  i«4M.»  ^^.. 

l-Hf^J^TCM  CL'TS.  lED,  whe,  know  ho*  gwfd    mdr  rci^drj|ilil  b<DAinlL  laS^IIH 
10-10M>   T4  UCTiriEW   lH*m7    fpoiT  tJH.  41^'  kJ^f.  i'S?2*i 

4-CAiCtl>t4TOt  4C  |4(^S;.  3  li-fiTf'niTi    1ii<pi  mirip  pfu*.  i«23li^ 

fc^^nti-fOtH  'i  ^AUIKV,  ptfpuiit  vjJiwi.  Idf  ft  ipflT  <«34Mt  ... . 

JOD-Pt   lOAtD  rAHTS.  bcurrfi  liudrd  w  lM*'i  pwtl.  hofab^  bwuni  I,  f 'SMb! 
4a-LOW  Nd^f  RF&I5TOR&.  (  '8  &  1/1  W,  UMrf#  &  nu^rwIJc  film    4*:230>  .. , 

44pc-*iEMl  CON  ^USrilSh,  Jill   ien«Ti.  dJodft,  eU,  unltited.   UJ224i)   ,.. 

30'TRAN«I5TON  EUC  TRULY  TICS,  uit.  vdIUIM  fmm  J-1(W  Aifd.  iv4S3l  ^, 

1-LASCR  OPTP  tOifPtIR    ivpt  MriC3,  mtfit  tUp    i*f5TO0i  ... 

lO-UPRICHT  ELECT ROS.  IQO\  ilil  d  t^luci  irtd  i^iHlifrt.  l'5'WOJ' 

IQi  }W  JtiUDIO  AMT.  It^jft  PI'JCkl  K  irhip.  mono,  iml^22t 

l-UlitURV  TUT  fWfTCH.  Hf:     rjlrd  24VDI;    '^^     OM,  w-lc«li    icH^iJ     . 

SO-C4f>  (PfCl4l.  «f«l  «tlu«  iR  mtUt.  inir4^  mjunic.  dtic,  «ftc.  l«J77SiP  . , , 
4ll-firPTHIl- CJVACITCHIS    u«rd  lor  hum,  Af ,  tit*  ckriHlrf ,  ■  - 'b^fcM 
4l]i-ri«&TlC  TRAHS^^TOR^    itti  d  unlrilrd  anii  tH/b^t.  {'2k»4A* 
fc-^V  1^011 41  Of  i,  •  trtdt    In  I  Umip  iTUintilj.tfliirm  r»ir#mi,  'i*M^l> 
4-11  VOIT  14MrS,  m  Wm^E    po^vU'  »4tUg«    100  t  ifi  ui**.  i'^^l* 
1-11  VDC  SCHINOID,  tifmim  l«  (.MT^MfH  1^  r,  w^lun^mr    '>     ifrcA*,  UM1JI 
t-TV  AVmO  fHILLDED  CARE    i  l(»KJ    IS  ti    •  R(  ^  phpnv  plwu.  I'MllJ  . 

la^PO^Ati  T*i  ri^Nfistoti,  H^K  fiiuik.  tujjp.  t^stifi  ,_.... 

fc-PlilC^fiON  TRIM  POTS.  A«il'd^  »inglt|  ifid  inuJi^  lurni,  unlnltd. 

J0^lN4l4t.  4  NA«40.  SWITCHI^(^  J>IOO(.  jiijI  [pddi  lOm^,  TOO*. 
IS. IV  nUD  ZENER,  10W,  00-4,  5%  lol,  MolorpU  10M&  pr  nfuk, 
4-PUSHiUTTON  ALARM  5WIHM,  125  VAt    lA  SPSt.  I^C.  (A'^IMf  ,,. 

6-CAHE  4  PlUC  ^^1.1  CPnd.  J:.<iinm  mim  pEu]|  in76'pdl4riJtd  tj^lc.  Mi?]?) 

S-'SUPER    JNIJJJ    NPM   KIO  MV.hftrlWIW  "  M.  TO-^S.  (OOS,  I*S*I5SI 
IH-RISIlTOt  NETWOUkS,  4iWfted  mIiici  m  dlpi  sttd  «ififil«.  i'S4^>  .„. 

4-V4RACTOi  DlOl>Ei.  *v    iwnfr  c^arhUfHr  iU-'*^  fli    i'SS#^i 

SO-PlECIilDH  IE  SI  ST  OK  t    V..  I.  A  2  wjin    ■**.  ««*iHte^  hrpn    MMi]l< 

W-CEiMlH  CAPS,  uisi  d  kjt   4  tUln    ^ncl    tybuE^-n    \K}i  v  HIT  .  < "  l^P  .. 

IV-lttOtik  CO^^hECTOVf.  nrlOA   Jut  d  ilfin    t.ok^t 

It-lf-VM  OP  AMPS    b*  RCA    fhl  U^  tirtniftv    lO-S. 

4-IOC«tt  >%^  ITCHES   PPfJT    KiMlrr  «->eM  trrffufuit 

I-AEIAT       tAiCUCt  b^PC     SPil    frtjslK  cu«  '>SM7l 

1-lS  AMlf  MIDCI  tICTIFIII.  M  Mrfb    lM-#  («S«4il 

S{>-1N.4fl«0  RIC  rtFIEtS   rpomt    i%t*l  lr*d%    uitl«l«d    rr2SV4i 
iOpr  -HMi   SHRINK.  Thrrrnoiil    uittuE  4!ir   al  tttn    thnnkt  fO*»  ('11411 
10  SLIDI  ^ViillCHE^    SP^l    ^hOt.  ric    ill  itiA|Wi  i«id  mxci.  i<»«3?i 
IS-DTL  I.  IMS  (Himr,  Jtilll  Itiii  fFupi.  plr  .  Fn«ii.vd    i'}7OTI  .,  »hh.. 


I433«V^ 
l.«r)000t 


M  Idr  1.W 

Its  lot  I.N 

1  km  1  M 

W  Ivf  1.)4) 

11  iv  l-M 

i  «H  i.M» 
13a  iDf  1.M 

400  lor  1.10 

nn  lor  1.1D 

BD  lur  l.liO 

40  lor  1.3U 

j  for  I  10 

JO  tm  I   19 

4  lot  1.10 

J  fm  *  10 

too  tor  t-» 

nior  1  M 

••  lot  ija 

11  tw  t  J9 

•  to  t  » 

I  l»  I  ^ 

aiw  1  M 

Mhrl.M 

13  lev  1.3fl 

«  fftf  1  JO 
4  *pf  1-30 

a  f(K  1-JO 

l:t  fur  L30 

HJlflT   1    JO 

3t  lt»  1  JIT 

t  lor  1  iU 

iVUvt  i  Vi 

110  lor  1  W 


4  -  a«  ciand    r'S«IS» 
10  lutfi    I't^ll 
I-JW2I 


i"U4il  ,, 

l*!7Tfl     .. 


u 


a 


lO-MAN']'iv  7  irf  nw^l,  w  bubfatp  mjanirirr    I  DO*,,  milppul. 
^-Pt-ill  tOAK  PlUC,  mAlt*  to  SO-jf**.  Amuhro4if,  iffSJJTl     . 
1'LITE  SINSITIVI  Uf^Hl/NCriLJM  TRANllSFUH.  proflrjmmjblr, 

100-PRE-K)RMIO  'i  WATTERS,  poputir  vjIu».  Kinif  S  *  10  ' 
4'PHOTO  Etlt  TilC  DARLINCTQAi  rtAIM^ISTOii.  4«I27fci 

40'POlAfR  RiilSTOtS    itfurlfd  t»p«    iiHrludn  1  to  10  »«tl«ft,  (•3^*1 
lS-*tE-l  LAMPS   nton  ™d.  lof  H0%4i.C    f»it  ^««ifrt<iv.   »*14J5i 
Jl^'  CKJMP-Oh     TERMI'^AIS.  rinai  jnd  ididn.  Nw  >  11-20  www.  ^'MSfl     ! 
SO-OM   MAT  1  RESISTORS   poffifUfJiUHt   i4imr  ^*^f-r«    1l>0  i  p>f  u4«>i    >  '  Ii44 
]>0'FT    V%IRC   M44#  WIRE    tff  iJ«(«^  mtu4j|«d    ((ifllin«iaiii  irmglli    (•  iMl> 
*-$rDT  mCRC  SLIDE  SWITCH    onl^  17     ru^    I4H  PT  fnOwAt    l>141i» 
le-PR  -tC4Plt>C)  4  lAtlS    l<if  4i»dto   »p*-*lt*Tt   ni      «*4»1* 
5-2H3aS»  HORR1   rtASSlSTOiS.  TOi    i-l?T|i 

b-SINCLt  PIN  MICRO  CRCEN  LIDS,  )V.  lOrml).     pif)  lir«df '  .  lOfl*.,  E>€124l 
HUM»0  ilD  lE&S.  IS- J  V  a  19  mA   IMS  mitrrt*!,  IM  t  ot  utn    «#1H51 
6-MALMTK  OISCS.  iluttrr ■  mitUnl  Pl»lal)«i,  J  I  It  '  dii.  UWWfll  .. 

S- PHOTO  CEUS.  V4CIFC  *00.  dktt  tvpt,  |r  »  ohm  <d*riii  w  k«dt>  ^mt^^%i^ 
1-12VDC  IPDT  RIlAY.  100  nhm  tail   35  mA    1«1|1%'     i^jFrd  i>S4173 

TO -VOLUME  I  ONTROLS,  j»C    kj1u«i,  4udko.  4hd  t^^lch  1(»MpS9iJ 

bO-PREFOHMtU  DISC  CAPS,  tundv  iiiuHnivr^l  dl  viluci^  mvktd,  MlliU  .. 

10  AXFAl  Ellt  TltOf.  JMorlfd  ^jlu»  ind  cipd<lrinc#.  ^J*SMl} 

3-DOLlOll  iiOm  PC   RUAHD^     j.    iTl"  hjch  t)Mi»tT  C-lQ  gUtt.  I«J*^> 
6A-TUtULAACAPAClTO*S   jit I  d  I ODmmT  to    Iffif  |p  MU  WVDC.  I'klSAlH) 
fc^MICRO  UrSI  REiE>  iWlTLHES,   1     long,  (or  ,«ijrmi    rrUv«    rH      r^ljlfl.. 
Ti-TA^r^LM  HICTKOS   Mil  d  mirti,  «uL  Krrfiwlftdb  »itrd,  '4»4fP 
SO-PIMT  TYPf  CAPf,  uvt.  NPO.  tH^Q,  w^lH^<w«nki,  ^il  d  I'jlLjr^    l«41?l 
M-COILS  4  CH01LES,  *i»rd  ir    OSC     IF   {M#«iil»  ivp4^    I'JSA^^i     . 
«.SMIKH(RAiT  PHOHO  lAtAS    «ii-g    rK|«j.»  ipkHiaI    l#lioA  buf.  C«S1tfl 
i*-SURMlM  IT  TRAHSTORMIRS   mitj^  twv^    fhtmi4^.  l>]S4tl 

4fl-AO|VSTAttE  FERRITI  C  n 1 1 S.  t««l»  CWt  l«f  hf  •  ^dfiAt  "57tV 

lO-PQ   tllMFOTS,  y^rrwtin*rf  ^4^  i*tm*t4  *t\un.  i-JM*> 

2S-4'-  CAtlE  Tits,  pUitk.  liM  Tt  wth^i  tf^lt,  I*|J17<     .. 

S-C1tt|1AII    mat  ipKiudF,  t  I.  iMm  vatidui  |lup««  jtnd  cifrfr  l*S7lt^     .  ^.^ 

3-MICRO  SWITCHES.  SP^T.  NO  COnUcti,  pJungri  tlt^f.  loldtr  tM\n.  t#57BSl 

bS'MOLtM  SfHMTS,  "cm-4'ilrip '^  <or    0-  4U   pin  IC  %       UlftOVI       ,....„ 

6-PAItS  9V  lAttERY  ClfPS,  */rrd  4  black  tulof-todtd  l»di.  <«JCS2l' 

fa^LM;»401  VOLTAGE  REQiTLATdRS.  S  |fl  24  vollt.  TO  220.  (#5*97^ 

40-POlTiTYiENE  CAPACITO*!  »it'd  mIwi  jnd  irt»4lJgH,  I«10S2I  , 

lS-THEtMI$tO«S.  rtiiftlDFi  llur  clung*  wilh  th#  IrfnpttJtUff,  C«204il  ..,.., 

bS  ^l  WAFT  HEf ISTORS.  Jill  d  ^ifun    iwIjI  Itlm    mjrkrd.  C«37^l 

10-MOI>ULAl  SlAiiTCHLS    CrnlfjL*!)     pLrth.««i     i^p«.  up  |o  4Pt}1.  l«3tSai 
S   -MOTOil  MOTOIS      iifM^I    fiiih  f9«*d.  nUiTd  (im.  l-4VtH.  i«J5i1l  ., 

S4-A4I1: 4^  4)1,1    iJfn-{D-ih«pe«    liHl       iil^vn'    taa'  I'lrih .,.....„, 

Tt^TtANilSIOl  SOCKETS,  Iw  npn  jnd  JMW  l»pr*    <-S«« 

*-mi*my  VOLI  ACf  RECt^l4TO«l   IM-Hn,  12ft    M*v  TO-l.  (^IIMAI  ..,. 

T2PAMI  SWITCHES,  ifiorlrd  iJi*«.  foteia,  nmdwLin,  eic  Ul«l 

Ml  RESIIIOB  SPECIAl    '«  Id  1  w^tf.  c«4wH.  U'bo-ltlHH.  «ic  (-J^tHl  ,.,. 
4S-HAlf  Mf  Al  T  tESISTOtS  «i1d  cdHioni,  cMt^  filffH.  «irMHH  wtiu^.  (■IS4I 
TO-Mh    S4  MLICtO  MIM  LIUS     itrqilpe  pin        di^^utrd  ipd  Irm.  I'lHOl' 
i>-tiitjH|i.i  tL(t  CONTROLS  Mwirfrd  w4iun   mi-nuljc f urm  dumn.  \*iwaiT 
1  pnWff  lAtlllAC       IMS  ptim*   4WV    fOA    TO  ?m  E»t2?b'     ,., 


*  V   b   -i   »  1 


*   •»  *  «    1   i 


*»inn  1  >0 

2«  N»r  1  10 

1  fw  t  )C 

i  tar  ^  iO 

Itot  lie 

100  Itw  1  1« 

«0  fvr  t  H» 

341  tvt  T.JO 

»  Nk  1  Id 

39  Iw  1  10 

f  lor  1  10 

J  lui  I.JO 

2W  iur  I.JQ 

0  l«r  1  10 

•Otof  1.34 

JOiw  1  10 

40f«|r  1  Ja 

IM  Itw  1  »0 

M«H  1.MI 

11  im  1  14 

»  tof  1  10 

10  Ivt  1  10 

11  tm  1.10 

12  lot  I.JO 

11  rot  T.3I) 

10  lot  1,10 

3  fcpr  ^.io 

JU  \ot  1.10 

130  lor  I.JO 

10  fof  1-30 

4  r«f  i.Ja 

120  rw  i.JO 

liter  1,14 

lite-  iJ4 

lOf  Iv  1  34 

11*  tot  1J4 

11  tm  1J0 

Mtet  t.lO 

14  Iw  1  14 

24  lot  1  W 

»l4r  1,10 

lO^or  1  » 

b  lor  13^ 

110  lor  1  ID 

12  lor  1.34 

12  lor  1  34 

00  t&r  1.30 

10  fw  TIO 

134  r«r  1  JO 

34  ter  1  Ml 

10  lor  1  14 

100  I0r  1   M 

24  lor  1.34 

OterLJO 

14  tor  M* 

114  (at  I.J4 

114  f4t  1.14 

^n  rcit  1  14 

ta  lor  1    10 

1  Iftr  1,10 


A/vm 


THUMB  WHEEL  POTS 

OIVOER  SV  CAT.  MO     AND  RATINQ 

6  for  $1.29        12    rorSl.30 


LJ 


UPRIGHT 


too  Qlini 
ISO  abm 

240  olln 
2S4  olm 
944  «*■ 
2»04«lM 


..    IK     ..   iCKM 

S«t      .    IWMI 

10ft  „  2S«[ 

20KC  MMM 

;_;  J5»        I  ni*E 

Cl  IMM         S  msf 


L :  S04  aha 
IK 
2H 
3SO0  •ta 

UCH 


14K 
20K 
25  K 

54H 
L.ii44« 

Dis<m 

CISOU 


!^tfVWWWVVWWWVVWWWW^AA^ 


POLY  PAKS 

P  O    BOX  942^  A£ 
SO,  LVNNFIELD,  MA    01940 


now  fo  QiiDiJt 
W*  hoflir  HAfl-fRCHAHfiC.  ^IIA.  ctitrbn  ihd  COD. 
(JAl  d«wnl,  OM-ilBf  ty  i|»b«nt  uk  m^II.  Mtnlmum  0id*r  U. 
PIbiii  mtil*  C«i.  iN«.  4  d«icrl|i1'l«n.  Mint  ■  ntittith  of 
•TiiXiiflna.  C^rvidlini:  *dd  ts.  FdfvIih^  ■dd  »1Q  |US 
lundik  tM.t*m*  will  b«  fiIui'mM.  TEHMit  144  »fHaM*. 
4  ATRO  =  Htt-  30.  Pti  0ll#  :  '  lit  7  I  ^^4  S  :  I H  .^  ^■ 


WWWW^^^flW\^Wfl^VW^^WWAftAftrt^SflftAfl^WWftl^ 


4-DIGIT  St4.99 

HYGAIN  2  FOR  $15 

LED  CLOCK  KITSS^ 


*  Clant  O  /9      hich  LEb  di|tlt« 
4  Colon    "|iulaalliii{"    ftucond    Indicator      Cm\,  N-t)*       ""'"'.^,7 


AM^fM   IrtdJ^alflml 


$2CUe320 


•  7  PC  ««t 


Telephone 
Handset 

C«(.  M*.  •KM  141 


$6.99  ■«' 


1 2  VOLT 
ROTARY  SOLENOID 

|tnnil*r  lu  LiHlei  ffuHjcl  JK.  ootritknai  SPST,  iSP3T.  4  Dt-JT  In  * 
iinjcb  deyicii'.  Intunur  •hd.fl  rtHKina  .'M4'*  jn  12  "itufii"  irnji 
>witeK«i  I  "aimp"  ■*h*tt  tav  ^urv^  »  ii.|i|)Jkd  Rciwd:  li  VI>C:  a 
I  36 A.  upJjr  ].  3.'t<"  idk«  t  »  £  3/»"  M*l«l  •ncutd  C:alar-cDdM 
mitta  •iiisad  frc^ni  froAt  l^pet  itandMfd  nHmrj  codImcL  hbFat 
liVtLKA   W  E.    i  t;ti  WilK  apm^ 


5  WATT  MONO 
AMPLIFIER 


S6.99 

n  il  V  DC  te  ]indkK*V        ik'  1  ^  ** 
4  EiW  UMS.  *SVf  uu  )  inlAAafawftFrHB  »  tVKhi  lTa]:O.R«  4       ^^  ^  Jl 
IW   «l    1  Klu  ChJukr  Ewtw  includbr,  hPaomLcd  SCSrATES 
TBA  Mlfi  £»■}■  fltip,  HHWPifltriHd:,*  l^cHih|>4  OM.-OFF-VOL  itnd      r_a^   Ma 

U  fSh  DtjntKila.  Brtd  d^iL  Miiree  mfiul!  Eannhlltlf  Hut*.:  ^1/.|  1 4^  's.     jv  a 


•  B«T  T*4 
for  iStflrw 


Ttbroi!  pcvulaT.  nuili  pifpvi 


■nIlB 


«JCU5,fi31 


p 


only  HY  -  GAIN 


$14.99 

2  FOR 

$15 


tKU1444 


ONE  ARM  BANDIT  MIKES 

TliLv  QQ>  ^sod  a^UB^sd  of  jvuf  Bwntiiiii  iw  biufc.  nc 
*nfa  Hr^^^Bla'i  Ota  A/a  B«im1iL  MlkK.  ON,<)FF 
VOLUME.  SQUILCH,  CHA?i?ieL  SELECTOil, 
SPEAJCEtL  ud  O^TTAL  DtSPVAY  art  nU  ca^^ 
■imljF  lM*ia4  wfaoc  jpmt  flagiij  4»  Uiv  *-** — f 
(^mm  *itk  4  fL  ■uiJn.riaiBClw,Mlig^o*4«ibJ 

~      p:4H"l  tH"x  IVl*^    Wl  ti» 

— f. ft 


*^i.; 


t 


40  CHANNEL 

C8  BOARD 


only 

$14.99 


i\*\y  I'uli*  huv*  up  riHitiiTJi  i-Im*  nhh  jnifm  Hy  llaifl 

I 'hip  RF'  iTid  itfid  TrMn«^*u>rn  inl  MaUitPl*  MC 
trrivn  I'LL  iLay  b#  ujwd  Iw  Ut  meLsr  cfHi««iriWa  '«c« 
ciiiLtinn^rkg  Hmrf    I'B  i"  }U     in  7J  lUfBiiiw^    Thr 

p^lL*  aloiM  CTiMkm  it  «n  ufl<-#  tou  irmtaL  t*inkat   ^t   9  m. 


'SWITCM' 


J 


25  AMP  eRIDGE 
RECTIFIERS 


«* 

4ALX 

21 

a.u 

U 

i.tf 

104 

Zl! 

2O0< 

1.4S 

400 

3.H 

iOO 

4.2  i 

■oo 

4.«t 

Ordar  by  CjL  Wa. 


n^Nrr* , 


Cat 


ijjM!  1 1  lis:   i± 

VOU*  CHOICl 

Sfor  SI. 3* 
T|,9#   10  foril.l* 


■ncivo  »H>cLE  f  iM  irto 

MIL  ftp  f  £LJLaW 
iUKHOflEI^ 
lUMtO  lAPTR  RtO 
MrCHO  REI> 
Jlinihfl  T«tl04 
Jui^iIh  Gimn 


$3.98 
2l«r     $3.99 

ULTRASONIC 
TRANSDUCER 


•XU41TJI 


tN40Oa  Epoxy  A«ctifierf 


'£*L  Urn.  T^p«       Vatt* 


bi« 


|£  iAlKi 


j»T     iiiJiMi 


Z3T4 
11T4 

lai 


lIMOBl 

1 114004 
|l|440f 


j^3mi     TttiA^j  i«o« 


B*r  .0  34  t^ 

l*f  .»  39fv 

tm  i.it  »^*r 

Iw  I.J*  I4r«r 

l«r  1.4*  »t*f 

Pftt  I  **  M  *•* 


1-14 


\ 


^%. 


A*H#t»' 


2  FOR 

\         ■ 

;    '*'* *^ 


1  20  VAC  HOTPLATE 

'inin  I'n^j  i^lknllEv,  MuJll  l'ur[>i.iFr  ULfi:|K|-Lr  rKilui-rn 
UyJlL  Lh  Tliti^riiiiiMi|,K|.  N^iu  'KinI"  AI'  EniJiiritL«ir  [.pmtj 
dtul  1<'n"  Teilumt  {IIaa*  !furr«rr  fur  f>i\eti  hoi  dit 
LTtbytinn  iSpnrrwM"  itp  tu  t&ll"  i"^  IHU  wKt»'  LW  I.t 
phaiu^rjpKki  •pphE»ii<ini  iuhtrfalarf  w«rL.  «iiI*fi um 
hnlc'ir    pd«hl*.#U    Sn*     IM  ;l^     1  V  as"  1  I'B   -  Wt     I 

lb  «■  a.1   Cat.  ihi,  ttKUSTSl 


"TIE-PIM" 
CONDENSER 

2  for    S3-96 

[l  ■•  #  lit  lit  iriHnI  ■«>  H'und 
k|iii|ljlv      IMptal     rnrpiHrd       aw\ 

II 1 1 1  n  1 4 1.  r  p  b'  l  J  uf  1 4JL I  K  r  <'  t|  u«  Hi-y 
KrimkiMinH'  i-ll  ^0,111  HI  III  U'liH  til- 
^11  IK  iir  l^prl  4:[lii.  6l9L^  iihll*  iioIm" 


ll\ 


•  30-  20M 

Ribponso 


100  voc 
CERAMIC 


_  WHITE  BLOCK 

20F0Ril.3O 

tm.  wra^  *t4. 

.041  .41  **• 

.4422  ►*»■  ■*. 

,4033  ►Ol  -12 

0447  .421  ■*** 

.0O3ib  .4*1  ■*' 

.00««  .047  *' 
.044 
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72«4N,W.  54  STREET 
MIAMI.  FLORIDA  33166 


URPLUS 
LECTRONICS 


ORP 


PHONE:  (305)  887-8228 
TWX:       810^486085 

WHOLESALE  -  RETAIL 


>      ^S43 


PL259  or  S0239 

Quality  American  Made 
10/$5.00  l00/$35.00 

50/$20.0O  1000^$300  00 


CB  SPECIAL 


E.  F-  Johnson  NIC  AD 

12.0  V.  1.2  AH  #  10  hr  rate 
4  1/2'"  X  1  7/8"  X  1  3/4-  $1495e3 


^ 


E.  F,  Johnson  S  Water 

Edge  Meter  260  UA  F»ts  *n  5^   m  i  3«^-  bote 
MTG  fioles  on  esch  end  1  1'4'^  behifid  panel 
Black  sca%  05  bottom  1  20  top 
|i25ea  5^1^00 


E-    F,   Johnson    Signal    Strength 
Meter    200  u a    2*i   w^'*  Sq  tTHjunisiti 

l^<    r^ole  V  beriind  parser  Scale   I30dbl0{! 

0-5  bo  Horn 

S495ea  5/S2Q  OO 


Brind  new  printed  circuit  board  assambly.  Used  In  ill  HyGiin  40  Channet 
CB  uanscelvers.  Fll«  many  other  manulacturefA'  units  »l^o.  Squelch 
potNolumQ  controt/clianns!  select  or  swHqh  not  included.  Board 

t-9-7.50aa.  50^99'^  6,00  ea.  Dimsnston& 

10-49-6.50  e»,  IOO-up-5.50  «a.  fi"  x  6Vi" 


CB  SPECIAt  W/40  ch  SW  samo  as  above 

1  -9  $1 0. 50  ea .  50-d$  £9 .00  ea . 

10-49  £9.^  ««.  100- up  Sd.50  ea. 

Serviceman  Special 


Ne«    Hy  Gam    40cii    C8    Les^    Ca^e     Spe^kie^    & 


Knobs    las    iSI 
114  95  *»a 


TRIMMER  CAPS 

Can  Ht  in  your  wAtch 

3.5  20  pF  &  S  30  pF 

SJSea,.  ?^$1.25 

6^$3,O0 


POLY  FOAM  COAX 
SO  Ohm 

Low  Lot  i  ■=  to  ftGl74 
S4%^KXJ  S3  00(50 


NEW  Hy^Gain  Remote  40ch  CB  less  Case  SpeaHei  AConuok  Mic 


ASTATIC  TUG8D104 

PREAMP    Desktop    m^crophorie 
iM'crystaieierneiit3PiinPluo     S35ea. 


ILEX  COPY  LENS  f  S  M  t 
Focii  LengtK  ClS^WM)  T «.''  0. 
2  1J16  ■  L,  1  IfW  Fixed  Ui%. 
17.50  ttB. 


PANEL  METERS 


$4.00  ea 


2  for  $7,00 


25-frZ5dc*oll*  }    2Vi''  X  y* 


1 


1 


0-20  dc  «olta 

0*2Sdcva4ta  \    2%'*  K  2V* 

0-^  ac  voitt 

*Shunt  Requ  I  red- 


Double  Row/Wire  Wrap  .100 


25  pins 

30  pins 
50  pins 


S3.49  ea 
$3.96  ea 
$5.43  ea 


1O/$3O0O 

10fS32.00 
1O/$45.0O 


Double  Row/Solder  Eyelet  ,156 

6 pins  $1  lOea  1D/S  9.00 

iSplns  $lS5ea  10/S12.50 

2Zpin9  $2DdQa  10/$17.00 

43plns  S3  66ea  10^130  00 


BO'  N^DDEM  CABLES 
l3tZ2gii  wlr«  WiTshlfrl^l, 
PB2BP  conn  &  DB5122i-1 
Co*»f  on  on»  er«) 


NEW  EF.  Johnson  Power  Mic/le$$ 
Cord  DeslilopSlyCe  £i9  95ea 


CERAMIC  IF  FILTERS 

EFC  L455K 

$3-50  ea. 


16' MOO  EM  CABLES 
lotr^agnwirewishivld, 
DBZ£I»  conn  «  PBS122e*1 
covtr  on  one  «nd 
1550  ••.     10450.00 


25'  MODEM  CABLES 

13#Z2g«  Wire  winhleld, 
DB?BP  conn  «<  DB51 226-1 
cover  on  <3na  and 

H.SO  e«.     lOn«QOO 


12  Vdc  RELAY 
SPST  35  Amp  Contacts 

Open  Frame 
Rugged,  great  for  mobile  use 
$4  50ea  5/$20  00 


22  pins/Double  HowlOipf>td  Sol4ef 
156  S208ea  !<y$tT.OO 


RECEIVER  FRONT  ENDS 

Made  by  EFJ 

132-174  MHz 

$12,00  ea. 


ULTRASONIC 
TRANSDUCER 

Ontocls  soi^nd  mtyoit*  1h«  ranys  of  hurtiti) 
lM«riiig[  Tnnsmiti  &  r«cehwft 

S2.50  ta.  ysiaoQ 


MAGNETIC  PICK  UP 
TRANSDUCER 

Converts  mollcm  to  ac  voltBge  withoul 
mechanical  llnhags 

Vt"*  X  r*  w/e'  »hblded  cable 
14.95  «i. 


12  Vdc  RELAY 

SPST  Open  Frame 
5  Amp  Contacts 
Mfg-Magnecraft 

$1  50  ea  4/$5.00 


22  pin«/ Double  Roiw/Wlr*  Wrcp 
156  $2  44ea  KVfiaOO 


C  4  K  SWITCHES 

PART#   MOVEMENT 


7101 

7103 
7108 
7201 

$1.flOEA 


ON^NONE/ON    SPST 
ON/OFF/ON        SPST 

on/nqne;(ON)  SPST 

ON/NONBON    DPOT 
6  FOR  $5.00 


6  TV  GAMES  ON  (1)  CHIP 

Gen  Instr  AY*3-e500-1 

28  Pin  Plastic  Case 

EVERYDAY  LOW  PRICE  $7.50  ea 


STANCOR 
TRANSFORMERS 

STEP-DOWN  AUTO  (3) 

COND  LINE  CORD 

W/RECPT 

GSD  200  (230V  In/ 115V  Out 

#  200  Va)  $12.00  ea 

GSD400(230ln/115VOut 

@  400  va)  $14.50  ea 


15* MODEM  CABLES 
14#2?oa  wif9  wfshi«4d, 
OB25P  conn  &  DB5l22«-f 
coirar  on  one  end  SG.OQ  «0-     10^S5S.0O 

15'  MODEM  CABLES 
'%Q922g»  win  w/shisid, 
DB25Scofin  ft  DBSi 226-1 
cov9r  Oh  one  eml  $6.50  an.     itfSW.OO 


100  ASSORTED  DISC  CAPS 

(FULLLEADS)20EAOF5 

DIFFERENT  VALUES  $2.00 

PER  PACK 


SOLDERLESS  TEST 
PROD  (BLACK) 

Threaded  lypa,  imoldiKd  htiridtft 
S.40««.  10^3.50 


USED  MUFFIN  FANS 


3bJides,  novAC.4V|-»q. 


CW  MINI  SLIDE  SW 

DP0T.15««.  lOKl.^ 


White  Porcelain 
Egg  Insulator 

IVa"  K  1"50(tea,        3for$r25 


CAPS  RADIAL  LEADS 


uF  %  16V 
IQfSZOQ 


SOLDER  LUG-TYPE  CAPS 

50  UF  t  350V  VDitT  L 

50  UF  «*  450V  V   D  M  aVr "  L 

50  UF  #  450V  r  D  X  3"  L 

60c  EA  5  FOR  S2.50 


ASSORTED  ELECTROLYTICS 


VALUeMFD 

250.000 

30.000 

63.000 

10.000 

2.700 

2.900 

3,000 

tB-.000 

21^000 

39,000 

t,000 

34.800 

450 

500 

240 

SO 

140 


f^ 


VOLTS 

5V 

15V 

15V 

20V 

25V 

25V 

25V 

2SV 

?5V 

45V 

50V 

50V 

75V 

100V 

300V 

450V 

450V 


DIA 
3" 

3" 
3" 

IVi" 
%%" 

%W 

r 
1  %" 

1  »4** 
1  V," 
1^" 
1  %•* 
t%" 


X 
K 

x 

K 
H 
It 
H 
x 

X 

X 

n 

n 

X 
IK 


LENGTH 

53/4" 

4^" 

S3/4" 

53*4" 

5%" 
2%" 
3%" 

3»A" 

nil 

3*' 


PRICE 
14.00  ea 
4.00  ^a 
4,00  ea 
3.00  ea 
2.00  ea 
2.00  ea 

2  00ea 
3.00  ea 
1,00  ea 

3  00  ea 
2.50  ea 
3.00  eft 
2.00  e« 
2.00  ea 
2.00  ea 
2.00  ea 
2.00  ea 


EFJ  CRYSTAL  OVENS 
6V/12V  75" 
SS.OOea. 


ALL  STAR  AIR 
VARIABLE 

24-275  pF  .75  «a. 


RED  SEVEN  SEGMENT 

DISPLAY 

TlL322PSl.O0eB. 


BOURNS'  EDGE 
MOUNTING 

5K  pot  ftingla  turn 
3045 W  urfai  $1.50  «a. 


12  VOLTS  @  Vi  AMP 


FUam«n|  |/ansl|}rm«f 
1*i"  X  r  K  1"  41.50  ••- 


CTS  DP6P  ROT  SWrTCH 


IC  SOCKETS 

Cambion 

Gold  Plated  Wire  Wrap 

14  pin        .35 ea  10/$3/00 

16  pin       .38  ea  10/$3.a0 


COMCO  XTAL  FILTER 


Coax  Connectors 

UG'273jU  BNCF/UHF'M  2  50 

UG  255/U  BNCM/UHF-F  3  00 

UG-146A;U  N  M7UHFF  4  50 

UG-83B/U  N-F/UHF  M  4  50 

UG  175RG-58  Adapt,  20 

UG-176  RG-59  Adapt  .20 


.50  ea.  Si%2M 


12  ea 
for 

11.00 


AXIAL  LEAD  ELECTRO 
LYTIC  CAPACITORS 

2uF  @  15V 
10  tiF  @  15V 
20  uF  ^  15V 
SOyF-Ji  ISV 
2^  uF  @  25V 
3.3  uF  a  25V 

1  uF  #  35V 

2uF  S  150V 
25  uF  ig  aSV 

3  yF  S  50V 

5  uF  (§  50V 
10  uF  O  50V 

2S0  uF  ^  2SV      ^ 

100  uF  ^  50V      } 

50  uF  ^  75V      ' 


IS 

for 

S2.00 

10«>. 
for 

$a.oo 


A//  m§tttf^t  gi/sffiftr^t^  •  if  for  arty  reason  fOu  sre  not  sansfwd,  our  prooucts  may  be  rt^umetf  wttftifr  10  iJ^y^  fof «  fuff  refund  (t^ss  sfttpptriQ)  Pi^^se  aaa  IJ 
TERMSl  'Of  sfrtppmg  jntf  h^ndhnq  on  ».;  orden  Aadtftonai  5%  cnarge  tor  ^htpping  any  nem  o¥tf  5  tbs  COO's  sccepf^H  for  orders  totumg  J50  00  or  mor9  Aff  orders 
^^^^^^^stttpMdUPSjjrUffs^ffterm 


EQUIPMENT  /  COMPONENTS  /  WfRE&  CABLE  /  ACCESSORIES 


DIGITAL  MULTIMETER 


600  mHz  COUNTER 


OM-?00 


wic«P 


m  f^ 


mm 


•*"ssr""-^ 


WIRED 


Low  cost,  high  performance,  that  s  the  DM-7CK)  Unlike  some  of  the 
hobby  grade  DM  Ms  available,  the  DM'?00  offers  professional  quality 
performance  and  appearance  at  a  hobbyist  price.  It  features  26 
drfferenl  ranges  and  5  functions,  all  arranged  in  a  convenient,  easy  to 
use  Jormat  Measurements  are  displayed  on  a  large  3^^  digit,  14  inch 
high  LEO  display,  with  automatic  decimal  placement,  automat io 
polarity,  and  overran ge  indication.  You  can  depend  ypgn  the 
DM-700,  state-of-t^ie-art  components  such  as  a  precision  laser 
trimmed  resistor  array,  semiconductor  band  gap  reference,  and 
reliable  LSI  circuitry  insure  (ab  quality  performance  for  years  to 
come.  Basic  DC  volts  and  ohms  accuracy  is  0J%,  and  you  can 
measure  voltage  all  the  way  from  1 00  fiv  to  1000  volts,  current  from 
0  1  ;ia  to  2.0  amps  and  resistance  from  0.1  ohms  to  20  megohms, 
Overload  protection  is  inherent  in  the  design  of  the  DM- 700,  1250 
volts,  AC  or  DC  on  all  ranges,  making  it  virtually  goof  proof.  Power  is 
supplied  by  four  "C  size  cells,  making  the  DM-700  portable,  and,  as 
options,  a  nicad  battery  pack  and  AC  adapter  are  avallabEe.  The 
DM-700  features  a  handsome,  jet  black,  rugged  AGS  case  with 
convenient  retractable  tilt  baH,  All  factory  wired  units  are  covered  by 
a  on ^  year  limited  warranty  and  kits  have  a  90  day  parts  warranty. 
Order  a  DM-700,  examine  it  lor  1 0  days,  and  if  you  re  not  satisif  ed 
in  every  way.  return  it  in  original  form  for  a  prompt  refund. 


Sp#clfieaion« 

DC  ancJ  AC  vofets: 
DC  and  AC  current: 
Hesistance 
Input  protection: 

Input  impedance: 
Display: 
Acciiracy 
POWOf. 

Weight: 


TOO  mV  to  1  CX)0  Vofts.  5  rar^ges 

0.1  nA  to  2  0  Amps,  5  ranges 

0-1 G  to  20  megohms.  6  ranges 

1250  votts  AC  DO  an  ranges  fuse  protected 

for  overcurrent 

10  nwgohms,  DC/ AC  volts 

3^  digits.  0  5  inch  LED 

OJ  %  baste  DC  volts 

4  C  cells.  op1iof)8l  nicad  pack^  or  AC  adapter 

6"W  X  3"H  k6"D 

2  lbs  wilhjbattanes 


Prices 

DM  700  wired  -<-  tesred 

$9995 

DM-700  kit  lorm 

79,9& 

AC  adapter/charger 

4M 

islicad  pack  with  AC  adaptej/charger, 

1995 

Probe  kii                            ._..„,,_, , ,  , ,  ,  , , 

III*  11-                               JUS 

TEAMS:    S^titfaction    guaranleed    or 
montr  refunded,  COD.  add  Si  .SO.  MIn- 


iiili  11^  \i      \^M      |i MI^Bt     I nU 


%iQ.QQ,  jidcf  S,7S.  Add  5%  tot  postag., 
intuiance,  hjudting,  Ovefscai,  add 
1S%.  NV  ffli^dent4^  add  7%  lat. 


r[iiii!jTer  ctiarge 


^mHT^ 


Trie  CT-70  breaks  the  price  tuarner  on  \ab  quality  frequency  counters 
Mo  longer  do  you  have  to  settle  for  a  kit.  hatf-krt  or  poor  per  form  a  nee. 
the  CT-70  is  completely  wired  and  tested,  features  pfofessionai 
quality  construction  and  specifications,  ptusiscovered  by  aoneyear 
warranty,  Power  for  the  CT*70  is  provided  by  four  A  A"  size  batteries 
or  12  volls,  AC  or  DC.  available  as  options  are  a  nicad  t>at!ery  pack, 
and  AC  adapter.  Three  selectable  frequency  ranges.  Bach  with  its 
own  pre -amp,  enable  you  to  make  accurate  measurements  from  less 
than  10  Hz  to  greater  than  600  mHz.  AJI  switches  are  conveniently 
located  on  the  front  panel  for  ease  of  operation,  and  a  singte  input 
jack  eliminates  the  need  to  change  cables  as  different  ranges  are 
seJected,  Accurate  readings  are  insured  by  the  use  of  a  large  0  4  inch 
seven  digit  LED  display,  a  1 ,0  ppm  TCXO  time  base  and  a  handy  LED 
gate  light  indicator 

The  CT-70  is  the  answer  to  all  your  measurenneni  needs,  in  the 
field,  in  the  lab.  or  m  the  ham  shack.  Order  yours  today,  examine  it  for 
1 0  days,  if  you're  not  completely  satisfied,  return  the  unit  for  a  prompt 
and  courteous  refund 


Specificalions 

Frequency  ranger 

10  Hz  to  over  600  mH? 

Sensitivity. 

less  than  25  mv  to  tSO  mHz 

less  than  1 50  mv  to  600  mHz 

Statiiiity 

TO  ppm.  20'*0'*C;  005  ppm/'C  TGXO  cry««l 

time  base 

Display: 

7  digits.  L£0,  0  4  lACh  height 

Input  pmleclJon: 

50  VAC  Io  eO  mHz.  10  VAC  to  600  mHz 

Input  impedance: 

1  megohm,  fi  and  60  fnH2  ranges  50  ohms. 

GOO  mHz  range 

Power: 

4'AA  cells,  12  V  AC/DC 

Gate 

0  1  sec  and  T  0  sec  LEO  gate  light 

Decimal  point: 

Automatic.  aJr  ranges 

Stze 

S"Wh  1%"Hk5'^*'D 

Weight; 

1  lb  With  battefies 

Prices 

CT-?0  wired  +  tested 

CT  70  kit  ionn 

AC  adapter.      . 

t^icad  pack  with  AC  adapler/charger 
Telescopic  whip  anienna  9NC  plug 
Tilt  ball  assembly 


.    3,95 


rsmss^  sisjtnifiiBS 

K-  RB      BOX  4072,  ROCHESTER,  HX  1461 0 

PHONE  ORDERS  CALL 
(716)271  6487 


fteflrfipf  Service — 5*e  page  IT^ 
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ALARM  CLOCK  KITS 
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4  Digit  .5 

Here  it  is!  The  first  of  several  quality  kits  we  have  been  asked 
for;  Here  is  what  you  get  —  unbelievable  as  it  may  sound... 


1 
1 

13 
2 
2 
1 
4 
1 
2 

29 
1 
1 


Natlonat  -  5375AA  Clock  Chip 

Bowmar  Clock  Stick  Readout  (L.E.D.)  4  digit  -  1/2" 

Transltors 

Push  Buttons  for  time  set 

Toggle  Switches  for  alarm 

Filler  cap 

1N4000  series  diodes         « 


.\00^^ 


1N4148 

Disc  caps 

Resistors 

Transducer  (Speaker)  for  Alarm 

LED  Lamp  for  alarm  indicator 


$9.99 


P.C.  Board   $2.25 


MICRO  MINI 
TOGGLE  SWITCHES 

6  for  $5  with  hardware. 


990 


EACH 


VARO  FULL  WAVE  BRIDGE 


6  AMPS  200  PIV 

#VH248 

3/4  IN.  SQUARE        NEW! 


Plug  In 
Transformer  $1.50 


D.C.  MODEL 

Same  as  above  except  it  includes  60  Hz  timebase. 


This  Kit  Includes: 


1 
1 

12 
2 
2 

27 
1 
1 


National  5375AA  Clock  Chip 
Bowmar  Clock  Stick  Readout 
Transistors 

Push  Buttons  for  time  set 
Disc  caps 
Resistors 
MOV 

60  Hz  time  base 
P.C.  Board 


(L.E.D.)  4  digit-  1/2" 

$12,75 


89$  ea. 


4  For  $2.99 


$2.25 


RCA  SENSITIVE  GATE  TRIAC 

TO-5  CASE.  HOUSE  #40531 

ALSO  SAME  AS  T2300D. 

2.5  AMPS  400  PIV 

5  FOR  $1.19 

Perfect  for  Dimmers.  Color  Organs,  etc 

PC  LEADS 


Sonalert®  on  P.C.  Board 

Direct  from  a  radar  detector  manufacturer!  4- 
741  on  a  board  -  plus  12  capacitors,  trim  pot 
and  many  useable  components  plus  a  Mallory 
Sonaiert^'  -  well  w^orth  the  price  of  the  t>oard 
alone  -  v^hile  they  last  -  $2.50  ea. 
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We  bought  350,000  LED's. 

And  you  get  the  tavirtgs. 
Reds,     greens,     yeHows.     orange,     small, 
medium,  large  Bags  of  25  -  miKed  $2*75. 
Thai's  only  11«  each.  Compare  Ihia  bargain  up  to 
twrice  our  pncft. 


FACTORY  PRIME 
B\  '  Polar  LED    59«  u.  or  1Q  lor  SS 


LAB-BENCH  VARIABLE  POWER  SUPPLY  KIT 
5  to  20  VDC  a1  1  AMP  Shon  ctrcurt  prorected  by  current  limil 
Uses  IC  regulator  afid  1D  AMP  Power  D^rtington  Very  good 
re^yfation  and  low  ripple  Kit  includes  PC  Board,  all  parts. 
Earg^  rieatsinit  and  ahwlded  trans  former.  SO  MV.  TYP. 
Regulation.     S15.9d  KIT 


CLOCK  MODULE  OPTIONS 
MAlOOa  AandD  MA  101 3 

Switcties  and  pot  for  all  Options, 

IncludttS: 

5  pu&n  buttons 

1  toggle 

1  lOK  pot  S2&0 

Atarm     Parts    1  including    high     impedance 

ftpeafc&r  $1  SO 

Trwisducer  only  iut\beit^»my  loud'J    11.10 


LED  BAR  GRAPH  AND  AMALOG  Mf  TER  DRIVER 

Wew  from  Nationat  5©mi  #LM3914.  Drives  10  LED 
directly  tor  making  bar  graphs,  audto  power  meters, 
analog  meters,  LED  oscilloscopes,  etc  Units  can  be 
stacked  for  more  LED's  A  super  versaiile  and  tru»y 
remarkable  iC  Just  outi 

SPECIAL  PRICE:  $3.39  includes  12  Page  Sp«c.Stk#«l 


ISK  OYNAMfC  RAM  CHfP 
WORKS  IN  TRS-SO  OR  APPLE  (I 
t&K  X   1  diis    1€  Pin  Package.  Same  as 
Mosl&k  4116-4    250  NS  Access    410  t^S 
cycle  time  Our  best  price  yet  tor  this  slate 
Of  the  art  P  AM  32 K  and  &4K  RAM  boards 
usmg  I  his  chip  arg  readily  availabis  Thv  ■• 
sre  f\&iv   tullr  guaranteed  devices  by  3 
major  mfg 

VERY  LIMITED  STOCtCr 

'^MAGAZINE     SPECIAL*'  -  8/$79.50 


14ATI0NAL  SEMICONDUCTOR 

"COLOSSUS  JR."  JUMBO  CLOCK  MODULE 


MA1013 

BRAND  MEWI] 


TIT 


ASSEMflLEO*  NOT  A  K«T> 


v;.M,PA":TuPEft  S  CIO&EOUT' 


JIC  XFWn  ItfSr 


[ 


PCA^ECI  FOfl  USE 
WITH  A  TIMEBASE. 


firight  4  <^q\%  OT    LED  Ditpl«y 

Complelfl-Add  only  Tran (former  and  SwHchtt 

24  Hour  Alurm  S^g^A'  Output 

12  Hour  Real  Tkm«  Forfnat 

50  or  &D  Hi  Dperilkan 

Powef  Fiilur*  Indieaikm 

LED  BnghlrxHt  Conlrol 

Sleep  *nd  Snoofc  Tfm«rm 

Al«jm    on'  ftnd  PM  lridici[l4»rs 

Dk^ci  Dptv<  -  Mo  nn 

Difsci  R#pl«c*mtfl1  lOf  MA  tots 
COfTiM  w^th  Fun  Oata 


SONY  23  WATT  AUDIO  AMP  MODULE 

l*STK"054.  23  WATTS  SUPER  CLEAN  AUDIO-  20  HZ  tp 
100     KHZ     +    2     DB-     HYBRID.     SILfCGN,     SELF- 
CONTAINED   MODULE.   ONLY   1%  x  2'^  IN.  WITH 
DATA. 
COMPARE  AT  UPTQ  TWICE  OUR  PRiCe  $6>50each 

60  Hz  CRYSTAL  TIME  BASE 

$4,95  (CDfnpiet«  Kn$ 
UsesMM5369CMOSdivideriC 
With  high  accuracy  3,579545 
UHZ  Cfystal  Use  with  ail  MOS 
Clock  Chips  or  Mocfules  Draws 
only  1,5  MA.  All  parts,  data  and 
PC  Board  mcluded  10O  Hz. 
same  as  above,  except  $5.95 

rAmeHiLB  php 

"SUPER  TRANSISTOR" 
2N4402.  TO 9?  Plastic.  Silicon  PUP 

DHv«r.  Higli  Current  VCED-4a  HFE- 
SOfo  t50  at  ISOMA  FT-150MMZ  A 
super  "BEEFED- yP'  Version  of  the 

8  FOR  $1.19 


SILICON  POWER 
SOLAR  CELLS 

2  Inch  Oca  Appcox    S  VDC  at  SOD 
MA  If!  lunfi^ht  Fflctpry  rww  units 
not    r^i^^s    as    »3td    tiv    CFthiers 
Series  for  highef  ¥Ottage,  peralCei 
for  higher  current  Con  yens  solar 
energy  cJircictly  to  electricity 
LIMITED  QUANTITY,  r^gg 


*5" 


SOUND  ACTIVATED  SWITCH 
Not  t  kit  ACready  esserrtbled 
Clap  ypuT  trands  arncJ  lurn  on 
Nghls.  music  tjOAes.  cotf&e  pets 
e-tc  Full  spec  ^h&e/i  wrih  e^ch 
unii 


69t 


1 0  for  $5.50 


TOSHIBA  POWET)  AUDIO  AMP 

5.8  WA  FTS  RMS  Typical  OutpuL  50  to  30  000  HZ 
+  3  DB,  For  CD's,  tape  decks.  PA's.  etc.  Works  off 
of  3  single  supply  voltage  from  10.5 to  18  VDC,  10 
Pin  plastic  DIP  with  special  built  in  heat  sink  tab. 
Perfect  for  use  on  12VDG,  $099 
Witti  Data.  ^       ^3ch 


^•• 


Digital  Research:  Parts 

^^  (OF  TEXAS) 

P-O.  BOX  401247  •  GARLAND,  TEXAS  75040  •  (214)  271-2461 


TERMS:  Add  50^  postage  we  pay  balance.  Orders  under  $15  add 
75*  handling  No  CO.D  We  accept  Visa,  Master  Charge-  and 
American  Express  cards.  Tex.  Res.  add  5%  Tax.  Foreign  orders 
(except  Canada)  add  20%  P&H  90  Day  Money  Back  Guaranteeon 

all  items. 
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i^HIS 


GET  ON  PHASE  THREE  FOR  MUCH  LESS  THAN  YOU  THINK! 


These  Low  Cost  SSB 

TRANSMITTING 
CONVERTERS 

Let  you  use  inexpensive  recycled 
1 0M  or  2M  SSB  exciters  on  UHF  &  VH F! 


Linear  Converters  for  SSB,  CW.  FM.  eta. 

A  fraction  of  Ihe  price  of  other  units;  no  need  to 

spend  $300  ^S400f 

Use  witii  any  exciter;  works  with  input  ieveJs  3$ 

low  as  \  mW- 

Use  low  power  tap  or  exciter  or  simple  resistor 

attenuator  pad  (instructions  mcluded). 

LJnk  05C  with  RX  converter  for  transcelve. 


HAMTflONICS 
DOES  IT  AQAINl 

NEW  XV4  UHF  KIT- ONLY  $99.95 

Za-30  MHz  in.  435-437  MHz  out;  1 W  p.e,p.  on  ssb,  up  to 
1!6W  on  CW  or  FM.  Has  second  OBcHlator  for  other 
ranges.  Atten.  supplied  for  1  to  500  mW  input  use 
extern  a  f  attenuator  for  higiier  levels. 

Extra  crystal  for  432-434  M  Hz  range $5.95 

J(V4  Wired  and  tested $14995 


XV2  VHF  KIT  -  ONLY  $69.95 

2W  p.e.p.  output  with  as  Uttfe  as  1  mW  input-  Use  simple 
external  attenuator-  Many  freq.  ranges  available, 


MODEL 

XV2-1 
XV2-2 
XV2-4 
XV2-5 
XV2-7 


tNPUT  (MHz)  OUTPUT  (MHz) 

28-30  50-52 

2S"aO  2Z0222 

26-30  144-146 

28-29  (27-27-4  Can45^1 4^(144-144.4) 

144-146  50-52 


XV2  Wired  and  tested 


$109.95 


Easy  to  Build  FET 

RECEIVING 
CONVERTERS 

Let  you  receive  OSCAR  and  otiher 

exciting  VHF  and  UHF  signafs  on 

your  present  HF  or  2M  receiver 


VHF  KIT 
VHF  Wired 

MODEL 

CA2S 
CA50 
CA50-2 
CA144 
CAT  45 

or 
CA146 
CA220 
CA220'2 
CA110 
{iess  Ktal) 

Kit  fess  xtaf 


$34.95 
$44. 9^ 

RF  RANGE 

28-32  MHz 

50-52 

50-54 

144-146 

146-147 

144 1444 

146-146 

220-222 

220-224 

Any  2 MHz  of 

Aircraft  Sand 


OUTPUT  RANGE 

144-148  MHz 

26-30 

144-146 

28-30 

28-30 

27274  (CB) 

26-30 

26-30 

144-148 

26-28 

or2S-30 

$29.95 


UHF  KIT 
UHF  Wired 


$34.95 
S44.95 


MODEL 

RF  flAUGB 

OUTPUT  RANGE 

C432-2 

432-434 

28-30 

C432-5 

435437 

28-30 

C432-4 

432-436 

144-146 

Ki:t  less  xtal  . . 

^ _. 

...,$29.9 

Professional  Quality  VHF/UHF 

FM/CW  EXCITERS 


Fully  shielded  designs 

Double  turned  circoHs  for  spurious  suppression 

Easy  to  align  with  built-in  test  aids 


XV26  2IVI  ADAPTER  KIT  -  $24.95 

Converts  any  2M  exciter  to  provide  tlie  IOM  signal 
required  to  drive  above  220  or  435  MHz  units- 


IT'S  EASY  TO  ORDERl 

•  Write  or  phone  716-392*9430 
(Electronic  answering  service  evenings  &  weekends) 

•  Use  Credit  Card,  UPS  COO,  Check,  Money  Order 

•  Add  $2  00  stripping  &  handling  per  order 


T50  50  6-chan,  6IVI.  2W  Kit $44.95 

T50-1  50  6-chan.  2M,  2W  Kit. . . , S44.95 

T5O-230  6'Chan,  220  M  Hz,  2W  Kit $44.95 

T4S0  1  -Chan.  450  M Hz,  %W  Kit $44.95 


See  our  Complete  Line  of 

VHF&  UHF  Linear  PA'S 


•  Use  as  linear  or  class  C  PA 

#  For  use  witli  SSB  Xmtg  Converters^  FM  ExciterSp  etc, 

LPA2-1 5  6M,  2 M,  220^  1 5  to  20W $59.95 

LPA2-30  6M,  2m;  25  to  30W $6995 

LPA2-40  220  M Hz;  30  to  40W S1 1 9.96 

LPA2-45  SIVJ,  2  M;  40  to  45W $11 995 

LPA4-10  430MHr;  10  to  t4W  ..,. _,   .   $7995 

LPA4-30  430MH2;  25  to  30W Si  1 9.95 

See  catalog  for  complete  specifications 

Gall  or  Write  to  get 
FREE  CATALOG 

With  Complete  Details 

[Send  4  IRG's  tor  overseas  i?ieilif>g). 


FAMOUS  HAMTRONICS  PREAMPS 

Let  you  hear  the  weak  ones  too! 

Great  for  OSCAR.  SS8.  FM,  ATV.  Over  14  000  in 

use  thrqughoutthe  world  on  all  types  of  receivers 


P9  Kit  $12.95 

PI  4  Wr red  S21 .95 

Specffy  tsand  when  ordering 


•  Deluxe  vhf  model  for  appflcatlons  ^where  space 
permits  •  lW'x3"  #  Models  available  to  cover  any 
4MHz  band  in  the  26  to  230  MHz  range     •  12  Vdc 

•  2  stages    #  Ideal  for  OSCAR    #  20  dB  gain 


P8Klt  $10,95 

Specify  band  when  ordering 


•  M  i  n  iature  vhf  model  for  t  ight  spaces-s  tze  on  ly  Vt )( 2  ^ 

#  Models  available  to  cover  any  4MHz  band  in  the  range 
20  to  230  MHz    •  20  dB  gain    #  1 2  Vdc 


PT5  Kit 

P35  Wired 


$27.95 


•  Covers  any  10  MHz  band  in  UHF  range  of  360  to 
520  MH^        •  20  dB  gain        •  2  stages       •  12  Vdc 


NEW  VHF/UHF  FM  RCVflS 

Offer  Unprecedented 
Range  of  Selectivity  Options 


Nei^  gertet^tion 
Mone  sensitive 
More  selective 

Low  cross  mod  ^^m^^^mm^^pwmmEi, 

Uses  crystal  filters      ^^^^^^^^^^^^^S^.ttll^. 

Smaller 

Easy  to  align 


R75A*  VHF  Kit  for  monitor  or  weather  satteNte  service. 
Uses  wide  L  C  filter.  -60dB  at  ±  30  kHz. .......  $69,95 

R75B*  VHF  Kit  for  normal  ntsf  m  service.  Equivalent  to  most 
transceivers.  -60dBat  ±  1 7  KH^,  -e0d8at±25  kHz. . .  $74.96 

R75C*  VH F  Kit  for  repeater  service  or  hig h  r^  density  area 
^eOdBat±14kHA^0dB±22kHz.-1O0dB±3OkHz  . , . $3495 

R7  50  ^  VH  F  Kit  f  o  r  spl  it  c  ha  n  n  el  ope  ration  or  repeat  er  i  n 
high  density  area.  Uses  6- pole  crystal  filter.  -60dB  at 
±9  kHz^'IOOdBat  ±  1 5  kHz.  The  ultimate  receiverl  . .  $9995 

*  Specify  band;  1 0  M.  6M,  2  M ,  o  r  220  M  H  z .  M  ay  also  be  used 
for  adjacent  commercta!  bands.  Use  2M  vers.ionfor  1 37  MHe 
WX  satellites. 

n85(  )  UHF  f  M  Receive rKltSt  triple  conversron,  include 

C432  UHF  Front  End  Module.  Add  $20  to  above  prices. 
(Add  selectivity  letter  to  model  number.) 

AT3-4SA  6  Channel  Adapter  lor  receivers $13,95 

WX-26  Weather  Tone  Alert $24.95 


NEWR110VHFAM  RCVR 


AM  monitor  recei^ver  kit  similar  to  R75A,  but  AM.  Available 
for  1 00  1  M3M,2M,  220  MHz, and  1 1 0-130  MHz  aircraft 
band. ..,....,..,.,....,,... - ....  $74>95 


ronics,  inc. 


65  E   MOUL  RD  -  HiLTON,  NY  1446B 


y^  ffesdef  Service — see  psge  ?  79 
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MLLEY  ELECTB9IIC9 


yf*  mi 


m  401244 


^< 


S040 


X-RATED  CLOCK! 


ZULU  31  CLOCK  KIT 


WITH  CALENDAR  AND 
NOX'-  CIRCUIT 


»19 


95 


LBS%  CASe 


K-TRA  VALUE:  All  the  components  and  high  fjuality  plated  G-10  PC  Boards 
are  provided. 

X-TRA  CARE  IN  DESIGN:  Mo  wires  between  readout  board  and  clock  board 
Large  open  layout. 

X*CELLENCE  IN  IDEAS:  5  years  of  designed  products  tor  the  amateur  radio 
market. 

X-CiLLENCE  IN  INSTRUCTIONS:  Ctear  step-by-step  instructions  wi^h 
quafity  illustrations  The  assembly  nianual  isnotaread-between-the-llnes 
afterthought! 

X-TRA  FEATURES:  There  has  never  been  a  cfock  kit  with  so  many  features  —  at  any  price! 


•  Unit  operates  on  either  12  VAC  or  12  VOC. 

•  On  board  QUARTZ  XTALTlMEBA&EorEOHz  ACIinefreq^can 
be  used. 

•  Automatic  BATTEftV  BACKUP'    Never  wiforry  about  power 
fartures  again! 

•  Reads  true  24  HOUR  TIME  and  31  DAt  CALENDAR. 

•  Unique  NOX'^GIRCUfT  activates  readouts  with  a  handclap  or 
Ihey  can  be  turned  on  constantly. 

•  Wtien  used  molDlie  readouts  blank  when  ignition  Is  off. 

«  Special  NOISE  SUPPRESSION  and  battery  reversal  circuits, 

•  Bright  1/2"  LED's  show  hours,  minute  and  seconds. 


Just  clap  your  hands  and  the  time  appears  for  5  seconds  fcH  vved 
by  the  date  lor  4  seconds.  A  low  costSV  transistor  battery  provides 
stand  by  power  intheevent  of  power  failures  up  to4  hours.  With  the 
addition  of  a  low  cost  12V  300  MA  transformer,  the  unit  will  workorT 


Custom  High  Impact  Molded  Case  with  Ruby  Lens.  Available  in  Blue  or 


117  VAC  to  12  VAC  Transfonner. 

135 


*9V  Battery  Not  Included 


ThtfS^^lil  li ;  iiiii]i>'iii-t-'hif1hql 
ccsnlRJimi  m\  I  tlin  ima  l4  la  tM  lid  » 
pragr*mmiblii  HMjnd  ultsCbi 
^tnBTBlar.   DftBignncI   in'i^iiMii 

T  VHlWTt    found    Chip,     Iha 

T*^**  *f '  '^B.  Ifc^M  ^^-;a  Hc  progirjim    iha    variDUi    Qbm- 

■_J  fiNfUUonialMvSLFC^c^lWQr, 

J|k               ElJ'"      ^^jSm  ^^^    H^n»,  On*  Sftol.  iniJ 
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AY^-S910  PROGRAMMABLE  SOUND  GENERATOR 

The  AV3-S910  45  a  40  pjn  LSI  chip  with  tfif«ieo»c:4ll&lOf«.  trtr^e 
amplitude  controls,  programmable  not-sti'  ^nerator,  three 
miK«fm.  ftn  enveii>pie  ge^ie^itor.  aixt  lhre«  0/A  convsriarE  Thai 
are  controlled  by  &  BIT  WOF«DS  Wo  externa}  pois  or  caps 
fequifcd  Th«  chip  hooked  to  anat>itmicroproc«worcliipor 
Buss  (BQdO.  zao.  6B0D  e{£  )  c^i  be  »ftwar«  cocn/o^ied  to 
pf  od  u  ce  almost  any  soHjnd  It  wfll  Fifay  Ttinee  riote  c  tiorda*.  m iXe 
bangs,  whistles,  slrem^  gunshots,  ejcpfosions,  tsJeelm,  wt>ih^ 
or  grun^  Ifi  addH^ton.  ft  hm  provisicKH  10  c«fitn^  lU  own 
fn^mory  ctiips  wtth  two  lO  ports.  The  ctijp  requir«$  -SV  r? 
TSma  and  a  3l«n^4ard  TTL  clock  oscillator  A  truly  mcred^bte 
Circuit 

t14,95  W/ Basic  Spec  Street  (4  pageft) 
60  page  manuat  with  S-iOO  interface  instructions  and 
several  programming  examples,  S3,00  eKira 


NPN  HIGH  VOLTAGE      2.00 


HOUSE  n 


VCEO  =  450  VDC         iC  -  OA  (5A  P©ali| 

fOH     TV     HORtZONTAL    SECTIONS,    KIGH 
VOLTAGE  REGULATORS 
flEPUAGES    2N5Q76,  2N5077,  2N58afl,  2145685, 
BDYQ-I,    8Ut25,    2SC2i2t.    2)Vi5B40,    2SC1046. 


*  NO  CO  D  s 

*  SEND  CHECK  MO.  OR  CHARGE  CARD  NO 

*  PHONE  OftOERS  ACCEPTED  ON 

VISA  AND  MASTERCHARGE  ONLY 

(214)  278-3553 

*  ADD  5%  FOR  SHIPPING 

<  TX   RES  ADD  &%  STATE  SALES  TAX 

*  FOREIGN  ORDERS  ADD  10%  {EXCEPT  CAI^AOAJ 

(?0%  AIRMAIL^  U  S   FUNOS  ONLY 
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•  NOVICE  STUDY  GUIDE— SG7357— Here  is  a  completely  new  study 
guide  and  reference  book  for  ttie  potential  fiam.  This  is  not  a  ques- 
tion/answer memorization  course,  Electronic  and  radio  fundamentals  are 
presented  and  explained  in  an  easy-to-understand  fashion,  preparing  the 
beginner  for  the  Novice  exam.  Includes  the  latest  FCC  amateur  regula- 
tions, as  well  as  application  forms,  Easily  the  best  path  into  the  exciting 
wofid  of  ham  fadio!  $4.95,* 

•  GENERAL  CLASS  STUDY  GUIDE— SG7358— A  complete  theory  course 
for  the  prospective  General  or  Technician.  This  reference  explains  tran- 
sistor, amplifier,  and  general  radio  theory,  vyhile  preparing  the  Novice  for 
the  '"big"  ticket,  After  getting  your  ticket,  you'll  use  this  guide  again  and 
again  as  an  electronic  reference  source.  Not  a  question/answer  guide  that 
becomes  dated  v^fhen  the  FCC  updates  the  amateur  exams,  $5,95.* 

•  ADVANCED  CLASS  STUDY  GUIDE— SG1 081  — Ready  to  upgrade  your  license?  To  prevent  retaking  the  FCC  theory  exam,  you 
need  the  73  Advanced  theory  guide.  SSB,  antenna  theory,  transmitters,  and  electronics  measuring  techniques  are  covered  In 
detail  in  this  easy-to-follow  study  guide.  Special  modes  and  techniques,  such  as  RTTV,  are  also  treated.  An  engineering  degree  is 
not  necessary  to  master  Advanced  theory— try  this  book  before  visiting  the  examiner's  office!  $6.95/ 

•  EXTRA  CLASS  LICENSE  STUDY  GUIDE --SG1080  -  Before  going  for  your  1  x  2  call,  it  pays  to  be  a  master  of  the  Extra  class  elec- 
tronic theory.  This  study  guide  is  the  logical  extension  of  the  73  theory  course.  All  the  theory  necessary  to  pass  the  exam  is 
presented.  Antennas,  transmission  lines,  swr  are  discussed,  as  well  as  noise,  propagation,  and  specialized  communication 
techniques.  This  book  is  not  a  classroom  lecture  or  memorization  guide,  but  rather  a  log  ical  presentation  of  the  material  that  must 
be  understood  before  attempting  the  Extra  exam.  Save  yourself  a  return  trip  to  the  FCC  and  try  the  73  method  first!  $6.95/ 
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NOVICE  THEORY  TAPES 
Startling  Learning  Brealcthrougli 

•  NOVICE  THEORY  TAPES— CT7300— Startling  Learning  Breakthrough.  You'll  be  astounded  at  how 
realty  simple  the  theory  is  when  you  hear  it  explained  on  these  tapes.  Three  tapes  of  theory  and  one  of 
questions  and  answers  from  the  latest  Novice  exams  give  you  the  edge  you  need  to  breeze  through 
your  exam.  73  is  interested  in  helping  get  more  amateurs,  so  we're  giving  you  the  complete  set  of  our 
tapes  for  the  incredibly  low  price  of  ONLY  $15.95,* 

Scientists  have  proven  that  you  learn  faster  by  listening  than  by  reading  because  you  can  play  a 
cassette  tape  over  and  over  in  your  spare  time— even  while  you'redriving !  You  get  more  and  more  info 
each  time  you  hear  it. 

You  can't  progress  without  solid  fundamentals.  These  four  hour-long  tapes  give  you  all  the  basics 
you'll  need  to  pass  the  Novice  exam  easily.  You'll  have  an  understanding  of  the  basics  which  will  be 
invaluable  to  you  for  the  rest  of  your  life !  Can  you  afford  to  take  your  Novice  exam  without  first  listen- 
ing to  these  tapes?  Set  of  4— $15,95/ 


SSTV 


•  SLOW    SCAN    TELEVISION 

TAPE— CT7350— Prize-winning 
programs  from  the  73  SSTV 
contest.  Excellent  for  Demo! 
$5.95.* 


73  CODE  TAPES 


Any  Four  Tapes  For  Si  5.95! 
S4.95  Each !  * 
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5  WPM— CT7305— This  is  the  beginning 
tape  for  people  who  cto  not  know  the  code 
at  aiJ,  it  lakes  them  through  the  26  letters, 
10  numbers  and  necessary  punctualionp 
compfete  with  practice  every  step  of  the 
way  using  the  newest  blitz  teaching  tech- 
niques. It  is  afmost  miraculous!  tn  one 
hokir  many  people— including  hids  of  ten 
—are  able  to  master  the  code.  The  ease  of 
learning  gives  confidence  to  beginners 
^ho  might  otherwise  drop  out. 


"THE  STICKLER" 

6+  WPM— CT730e— This  Is  the  practice 
tap©  for  the  Novice  and  Technician  li- 
censes^ It  is  made  up  of  one  soiid  hour  of 
code,  sent  at  the  offrclai  FCC  standard  (no 
other  tape  we've  heard  uses  these  stan- 
dards, so  many  people  flunk  the  code 
vtfhen  they  are  suddenly— under  pressure 
— faced  with  characters  sent  at  13  wpm 
and  spaced  for  5  wpm).  This  tape  is  not 
merrtorizabte,  uoiike  the  zany  5  wpm  tape, 
since  the  code  groups  are  entireiy  random 
characters  sent  in  groups  of  five. 


IjfCOOt  COUBSI 
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"BACK  BREAKER" 

13+  WPM  — CT7313— Code  groups 
again,  at  a  brisk  13  per  so  you  will  be  at 
ease  when  you  sit  down  in  front  of  the 
steeiy-eyed  government  inspector  and  he 
starts  sending  you  plain  language  at  or>ty 
13  per.  You  need  this  extra  margm  to  over- 
come the  panic  which  is  universai  m  the 
test  situali:ons-  When  you've  spent  your 
money  and  time  to  take  the  test,  you'll 
thank  heavens  you  had  this  back-breaking 
tape. 


"COURAGEOUS" 

Z0+  WPM— CT7320— Code  is  what  gets 
you  when  you  go  for  the  Extra  class  ii- 
cense.  It  is  so  embarrassing  to  panic  out 
just  because  you  didn't  prepare  yourseif 
with  this  tape.  Though  this  Is  only  one 
word  faster,  the  code  groups  are  so  diffi- 
cult that  you'll  aimost  Tall  asleep  copying 
the  FCC  stuff  by  comparison.  Users  report 
that  they  can't  believe  how  easy  20  per 
realiy  4S  with  this  fantastic  one  hour  tape. 


"OUTRAGEOUS" 

2B  +  WPM— CT7325— This  is  the  tape  for 
that  smaii  group  of  gvefachieving  hams 
who  woufdrr't  be  content  to  stmpiy  satisfy 
the  code  requirements  of  the  Extra  Ciass 
license.  It's  the  toughest  tape  we've  got 
and  we  keep  a  permanent  file  of  hams  who 
have  rnastered  it,  Let  us  know  when  you're 
up  to  speed  and  we'll  mscribe  your  name 
in  73's  CW  "Hall  of  Fame/* 


Usie  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  inail  to; 

73  Radio  Bookshop  •  Peterborough  NH  0345B.  Be  sure  to  include  check  or  detailed  credit  card  information. 

*Add  $1,00  handling  charge.  Note:  Prices  subject  to  change  on  books  not  published  by  73  Magazine. 
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•  BEHIND  THE  DIAL— BK7307— By  Bob  Grove.  Get  more  fun  oot 
of  shortwave  listening  with  this  interesting  guide  to  receivers, 
antennas,  frequencies  and  interference.  $4,95.* 

•  THE  CHALLENGE  OF  160— BK7309— is  the  newest  book  in  the 
73technical  library,  dedicated  to  160  meter  operating.  Si  Dunn  pro- 
vides all  necessary  information  to  get  started  on  this  unique  band. 
The  an  important  antenna  and  ground  systems  are  described  in 
detail.  The  introduction  contains  interesting  photos  of  Stew 
Perry's  (tlie  King  of  160)  shack.  This  reference  is  a  must  for  new 
and  experienced  "Top  Band"  operators.  Price:  $4.95.* 

•  IC  OP-AMP  COOKBOOK— BK1028— by  Walter  G.  Jung.  Covers 
not  only  the  baste  theory  of  the  IC  op  amp  in  great  detail  but  also 
includes  over  250  practical  circuit  applications,  liberally  il- 
lustrated. 592  pages,  SV?   x  BVs,  softbound.  $12.95.* 

•  THE  POWER  SUPPLY  HANDBOOK—  BK7305— Need  a  power  supply  for  a  gadget  you're  building?  In  the  POWER  SUPPLY  HAND- 
BOOK there  are  dozens  ready-to-build,  plus  detailed  steps  for  designing  your  own.  There  are  circuits  and  parts  lists  for  all  kinds  of 
supplies,  ranging  from  simple  DC  types  to  highly  stable  regulated  versions.  If  you  need  a  circuit  to  convert  a  DC  voltage  to  a  higher  or 
lower  voltage,  turn  DC  into  AC.  or  AG  to  DC— then  this  is  the  book  you  need.  With  more  than  400  pages,  you  should  be  able  to  find  just 
the  circuit  you  need.  Without  a  doubt  one  of  tfie  best  power  supply  source  books  available^  compiled  by  the  editors  of  73.  $7.95/ 

•  INTRODUCTION  TO  RTTY— BK7380— A  beginner's  guide  to 
radioteletype  including  teletypewriter  fundamentals,  signals, 
distortion  and  RTTY  art.  You  can  be  a  RTTY  artist!  A  73  publica- 
tion, $2.00.* 

•  THE  NEW  RTTY  HANDBOOK—BK7347— is  a  new  edition  and 
the  oniy  up-to-date  RTTY  book  available.  The  state  of  the  art  has 
been  changing  radicaliyand  has  made  all  previous  RTTY  books  ob- 
solete, tt  has  the  latest  circuits,  great  for  the  newcomer  and  expert 
alike  $5  95. ' 

•  PROPAGATION  WIZARD'S  HANDBOOK— BK73CI2— by  J.  H, 
Nelson.  When  sunspots  riddled  the  worldwide  communications 
networks  of  the  1940's,  John  Henry  Nelson  looked  to  the  planets 
for  an  answer.  The  result  was  a  theory  of  propagation  forecasting 
based  upon  interplanetary  alignment  that  made  the  author  the 
most  reliable  forecaster  in  America  today.  The  book  provides  an 
enlightened  look  at  communications  past,  present,  and  future,  as 
well  as  teaching  the  art  of  propagation  forecasting.  $6.95.' 

•  SSB  . . .  THE  MISUNDERSTOOD  MODE— BK7351  — by  James  B. 
Wilson,  Single  Sideband  Transmission  . . .  thousands  of  us  use  it 
every  day,  yet  it  remains  one  of  the  least  understood  facets  of 
amateur  radio.  J.  B.  Wilson  presents  several  methods  of  sideband 
generation,  amply  illustrated  with  charts  and  schematics,  which 
will  enable  the  ambitious  reader  to  coristrucl  his  own  sideband 
generator,  A  must  for  the  technically-serious  ham.  $5,50.* 

•  SSTV  HANDBOOK— BK7354(hardcovef),  BK7355(softcover)— 
This  excellent  book  tells  all  about  it,  from  its  history  and  basics  to 
the  present  state-of-the-art  techniques.  Contains  chapters  on  cir- 
cuits, monitors,  cameras,  color  SSTV,  test  equipment  and  much 
more.  Hardbound  $7,00,  softbound  $5.00.* 
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•  WEATHER  SATELLITE  HANOBOOK-BK7370-Simp1e  equip- 
ment and  methods  for  getting  good  pictures  from  the  weather 
satellite.  Antennas,  receivers,  monitors,  facsimile  you  can  build, 
tracking,  automatic  control  (you  don't  even  have  to  be  home}.  Dr. 
Taggart  WB8DQT.$4.95.* 

•  TOOLS  &  TECHNIQUES  FOR  ELECTRONICS- BK7348- is  an 
easy-to-understand  book  written  for  the  beginning  kit  builder  as 
well  as  the  experienced  hobbyist,  tt  has  numerous  pictures  and 
descriptions  of  the  safe  and  correct  ways  to  use  basic  and 
specialized  tools  for  electronic  projects  as  well  as  specialized 
metal  working  toois  and  the  chemical  aids  which  are  used  in  repair 
shops.  $4.95* 

•  THE  CONTEST  COOKBOOK-^  BK7308- reveals  the  secrets  of 
the  contest  winners  {Domestic,  DX  and  specialty  contests),  com- 
plete with  photos  and  diagrams  of  equipment  used  by  the  top 
scorers.  Find  out  how  to  make  150  contacts  in  one  hour.  $5.95* 


Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 

Dept.  F3  •  73  Radio  Bookshop  •  Peterborough  NH  03458.  Include  check  or  detailed  credit  card  information* 

*Add  $1.00  handling  charge.  Note:  Prices  subject  to  change  on  books  not  published  by  73  Magazine. 

FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


TEST  EQUIPMENT 


•  RF  AND  DIGITAL  TEST  EQUIPMENT  YOU  CAN 
BUILD— BK1044—Rf  burst,  function,  square  wave  generators, 
variable  length  pulse  generators — 100  kHz  marker,  i-f  and  rf  sweep 
generators,  audio  osc,  af/rf  signal  mjector,  146  MHz  synthesizer, 
digital  readouts  tor  counters,  several  counters^  prescaler, 
microwave  meter,  etc.  252  pages.  $5.95.* 

•  VOL  I  COMPONENT  TESTERS- LB7359— ...  how  to  build 
transistor  testers  (8),  diode  testers  (3),  10  testers  {3),  voltmeters 
and  VTVMs  (9),  ohmmeters  (8  different  kinds)t  inductance  (3), 
capacity  (9),  Q  measurement,  crystal  checking  (6),  temperature  (2), 
aural  meters  for  the  blind  (3)  and  all  sorts  of  miscellaneous  data  on 
meters  .  .  .  using  them,  making  them  more  versatile,  making  stan- 
dards. Invaluable  book.  $4,95/ 

•  VOL.    n    AUDIO    FREQUENCY   TESTERS— LB7360— ,..  jam 
packed  with  all  kinds  of  audio  frequency  test  equipment.  If  you're 

into  SSB,  RTTY,  SSTV,  etc.,  this  book  is  a  must  for  you  , , ,  a  good 
book  for  hi-fi  addicts  and  experimenters,  too!  $4.95.* 

•  VOL.  ril  RADIO  FREQUENCY  TESTERS— LB7361— Radio  frequency  waves,  the  common  denominator  of  Amateur  Radio. 
Such  items  as  SWR,  antenna  impedance,  line  impedance,  rf  output  and  field  strength;  detailed  instructions  on  testing  these 
items  includes  sections  on  signal  generators,  crystal  calibrators,  grid  dip  oscillators^  noise  generators,  dummy  loads  and 
much  more.  $4.95.* 

•  VOL.  IV  IG  TEST  EQUIPMENT— LB7362— Become  a  troubleshooting  wizardl  in  this  fourth  voiume  of  the  73  TEST  EQUIP- 
MENT LIBRARY  are  42  home  construction  projects  for  building  test  equipment  to  work  with  your  ham  station  and  in  servicing 
digital  equipment.  Plus  a  cumulative  index  for  all  four  volumes  of  the  73  TEST  EQUIPMENT  LIBRARY.  $4.95* 
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•  73  MAGAZINB  BINDERS— Preserve  and 

protect  your  collection  for  your  lifetimef 
There's  no  excuse  for  lost  issues  when  you 
have  these  handsome  red  binders  with 
gold  lettering.  Order  1— BN1001  — for 
$6.50*;  2  or  more— BN 1002— for  $6.00 
each.*  (specify    1978    or    1979  binders) 

•  QSL  CARDS -73  turns  out  a  fantastic 
series  of  QSL  cards  at  about  half  the  cost 
of  having  them  done  elsewhere  because 
they  are  run  as  a  fill-in  between  printing 
books  and  other  items  in  the  73  Print  Shop. 
250  Style  W  -  QW0250 -  f or  $8.95*;  500 
Style  W-QW0500- for  $13.95*;  250  Style 
X-QX0250-for  $8.95*;  500  Style  X- 
QX0500^for  $13.95*;  250  Style  Y-QY0250 
-for  $8.95*;  500  Style  Y-QY0500-for 
$13.95/  Allow  6^12  wks.  for  delivery. 
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•  HOW  TO  BUILD  A  MICROCOMPUTER-- 
AND  REALLY  UNDERSTAND  IT— BK7325 

—by  Sam  Creason.  The  electronics  hobby- 
ist who  wants  to  build  his  own  microcom- 
puter system  now  has  a  practical  "How- 
To'*  guidebook.  Sam  Creason's  book  is  a 
combination  technical  manual  and  pro- 
gramming guide  that  lakes  the  hobbyist 
step-by-step  through  the  design,  construe- 
tjon,  testing  and  debugging  of  a  complete 
microcomputer  system,  $9.95.* 

•  1980  WORLD  REPEATER  ATLAS - 
BK1 080 -Completely  updated  for  1980, 
over  230  pages  of  repeater  listings  are  in- 
dexed by  location  and  frequency.  More 
than  50  maps  pinpoint  2000  repeater 
locations  throughout  the  USA.  Foreign 
listings  include  Europe^  the  fVliddle  East, 
South  America  and  Africa.  $4,95.* 

•  BACK  tSSUES- Complete  your  collec- 
tion; many  are  prime  collectables  now. 
classics  In  the  field!  A  full  coflection  is  an 
invaluable  compendium  of  radio  and  elec- 
tronics knowledgel 

Single  back  issue— STOOOO— 

$3.00*; 

25  our  choice— ST2500— $12.00*; 

25yourchoice—ST2501— $25.00*; 

5  your  choice -ST0500- $8.75*; 

10  your  choice— ST1 000 -$14.00.* 
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•  OWNER  REPAIR  OF  AMATEUR  RADIO  EQUIPMENT- BK7310- Frank  Glass  shares  over  40  years  of  operating,  servicing, 
and  design  experience  In  this  book  which  ranges  from  the  elementary  to  the  highly  technical  written  for  the  top  engineers  in  the 
field.  It  is  written  in  narrative  style  on  the  subjects  of  electronic  servicing,  how  components  work,  and  how  they  are  combined  to 
provide  communication  equipment.  This  book  will  help  you  understand  the  concepts  required  to  service  station  equipment. 

•  FREE  BACK  ISSUE  CATALOGS  are  yours  for  the  asking  . , .  specify  73  Magazine  and/or  Kilobaud  Microcomputing  back  issue 
catalog  when  you  send  your  name  and  address  to  us  on  a  postcard. 

•  A  GUIDE  TO  HAM  RADIO— BK7321— by  Larry  Kahaner  WB2NEL.  What's  Amateur  Radio  afl  about?  You  can  learn  the  basics 
of  this  fascinating  hobby  with  this  excellent  beginners  guide,  it  answers  the  most  frequently  asked  questions  in  an  easy-going 
manner,  and  it  shows  the  best  way  to  go  about  getting  an  FCC  license.  A  Guide  to  Ham  Radio  is  an  ideal  introduction  to  a  hobby 
enjoyed  by  people  around  the  world.  $4.95.* 

•  LIBRARY  SHELF  BOXES— These  sturdy  white,  corrugated,  dirt-reststant  boxes  each  hold  a  full  year  of  73  or  Kilobaud  Micro- 
computing.  With  your  order,  request  self-sticking  labels  for  any  of  theloilowing:  73,  Kilobaud  Microcomputing,  CQ\  QST,  Ham 
Radio,  Personal  Computing,  Radio  Electronics,  Interface  Age,  and  Byte.  Order  1  — BXIOOO— for  $2.00*;  order2-7— BX2002— for 
$1.50  each*;  order  8  or  more— BX1002— for  $1.25  each*. 

Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 

Depl.  F3  •  73  Radio  Bookshop  •  Peterborough  NH  03458.  Include  check  or  detailed  credit  card  information. 

*  Add  $1.00  handling  charge.  Note:  Prices  subject  to  change  on  books  not  published  by  73  Magazine. 
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•  73  DJPOLE  AN  D  LONG-WIRE  ANTEN  WAS— BK1016— by  Edward  M.  Noll  W3FQJ.This  is  the  first  collection  of  virtually  every  type  of 
wire  antenna  used  by  amateurs.  Includes  dimensions,  configurations,  and  detailed  construction  data  for  73  ditferent  antenna  types. 
Appendices  describe  tlie  construction  of  noise  bridges,  fine  tuners,  and  data  on  measuring  resonant  frequency,  velocity  factor,  and 

swr.  $5.50.* 

•  THE  GIANT  BOOK  OF  AMATEUR  RADIO  ANTENNAS- With  the 

GIANT  Book  of  Amateur  Radio  Antennas  by  your  side,  antennas 
will  become  the  least  of  your  worries.  Over  450  pages  of  design 
Ideas,  theory  and  reference  data  make  this  book  live  up  to  its  title. 
The  7  chapters  cover  everything  from  basic  antenna  theory 
through  designs  for  DIY  accessories,  as  well  as  dozens  of  antenna 
designs.  Whether  planning  to  build  or  buy,  design  or  admire,  test 
Of  enjoy  a  ham  antenna  -  this  is  the  book  for  you.  From  the  editors 
of  73;  published  by  Tab  Books.  $12.95'  hardback -BK7304,  $8.95* 
paper- BK11 04. 

•  73  VERTICAL,  BEAM  AND  TRtANGLE  ANTENNAS-BK1069- 
by  Edward  M.  Noll  W3FQJ.  Describes  73  different  antennas  for 
amateurs.  Each  design  is  the  result  of  the  author's  own  ex- 
periments covering  the  construction  of  noise  bridges  and  antenna 
iine  tuners,  as  well  as  methods  for  measuring  resonant  frequency, 
velocity  factor,  and  standing-wave  ratios.  160  pages.  $5.50.* 

•  VHF  ANTENNA  HANDBOOK— BKyaeS-^-The  NEW  VHF  Anten- 
na  Handbook  detaifs  the  theory^  design  and  construction  of  hun- 
dreds of  different  VHF  and  UHF  antennas  .  .  .  A  practical  book 
written  for  the  average  amateur  who  takes  joy  in  building,  not  fulJ 
of  complex  formulas  for  the  design  engineer.  Packed  with 
fabulous  antenna  projects  you  can  build.  $4.95.* 
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•PRACTICAL  ANTENNAS  FOR  THE  RADIO  AMATEU R  -  BK1 01 5 

—  A  manual  describing  how  to  equip  a  ham  station  with  a  suitable 
antenna.  A  wide  range  of  antenna  topics,  systems,  and  acces- 
sories are  presented  giving  the  reader  some  food  for  thought  and 
practical  data  for  construction.  Designed  to  aid  the  experienced 
ham  and  novice  as  well.  Only  $9,95.* 

•  TTL  COOKBOOK -BK1 063 -by  Donald  Lancaster.  Explains 
what  TTL  is,  how  \i  works^  and  how  to  use  it.  Discusses  practical 
applications,  such  as  a  digital  counter  and  display  system,  events 
counter,  electronic  stopwatch,  digital  voltmeter  and  a  digital  tach- 
ometer. $9.50. 

•  CMOS  COOKBOOK -BK1  Oil -by  Don  Lancaster.  Details  the 
application  of  CfVIOS,  the  low  power  fogic  family  suitable  for  most 
applications  presently  dominated  by  TTL,  Required  reading  for 
every  serious  digital  experimenter!  $10.50/ 

•  TVT  COOKBOOK— BK1 064— by  Don  Lancaster  Describes  the 
use  of  a  standard  television  receiver  as  a  microprocessor  CRT  ter- 
minal. Explains  and  describes  character  generation,  cursor  con- 
trol  and  interface  information  in  typical,  easy-to-understand  Lan- 
caster style.  $9.95.' 


•  BASIC  N  EW  2ND  EDITION  -  by  Bob  Albrecht.  Self -teaching  guide  to  the  computer  language  you  wi  II  need  to  know  for  use  with  your 
microcomputer.  This  is  one  of  the  easiest  ways  to  learn  computer  programming.  $6.95/  (BK1081) 


•  HOBBY  COMPUTERS  ARE  HERE!— BK7322-lf  you  want  to 
come  up  to  speed  on  how  computers  work  . . .  hardware  and  soft- 
ware - . .  this  is  an  excellent  book-  It  starts  with  the  fundamentals 
and  explains  the  circuits,  the  basics  of  programming,  along  with  a 
coupie  of  TVT  construction  projects,  ASCI  l-BaLrdot,  etc.  This  book 
has  the  highest  recommendations  as  a  teaching  aid  for 
newcomers.  $4.95.* 

•  THE  NEW  HOBBY  COMPUTERS-BK7340— This  book  takes  it 
from  where  Hobby  Computers  Are  Here!  leaves  off,  with  chapters 
on  Large  Scale  Integration,  how  to  choose  a  microprocessor  chip, 
an  introduction  to  programming,  low  cost  I/O  for  a  computer,  com- 
puter arithmetic,  checking  memory  boards,  a  Baudot  monitor/edi- 
tor system,  an  audible  logic  probe  for  finding  those  tough  prob- 
lems,  a  ham's  computer,  a  computer  QSO  machine  . . .  and  much, 
much  more!  $4.95* 

•  HOW  TO  MAKE  MONEY  WITH  COMPUTERS  --  In  1 0  information' 
packed  chapters,  Jerry  Felsen  describes  more  than  30  computer- 
related,  money-making,  high  profit,  low  capital  investment  oppor- 
tunities.  $15.00/ (BK1003> 

•  HOW  TO  SELL  ANYTHING  TO  ANYBODY  -  According  to  The  Guiness  Book  of  World  Records,  the  author,  Joe  Girard,  is  "the  world's 
greatest  salesman/'  This  book  reveals  how  he  made  a  fortune -and  how  you  can,  too.  $2.26/  (BK7306) 

Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 

Dept.  F3  •  73  Radio  Bookshop  •  Peterborough  NH  03458.  Include  check  or  detailed  credit  card  information. 

*Add  $1.00  handling  charge.  Note:  Prices  subject  to  change  on  books  not  published  by  73  Magazine. 
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Due  to  unforeseen  circumstances,  J,  H<  Nelson's  "Propagation' 
was  unavailable  thi$  montti.  His  column  will  resume  soon. 


(980  INTERNATIONAL 
SSTV  CONTEST 


Saturday,  March  8,  1500  to  2300  GMT 
Sunday,  March  9, 1500  to  2300  GMT 


spo^soR 
omiiCT 


FREQltiNCIES 


liXClUNGE 


CRI-DITS 


Ii>TRIES 


AWARDS 


73  Magazine,  Peterborough  NH  03456  USA 

To  exchange  SSTV  pictures  with  as  many 
stations  m  as  many  parts  of  the  world  as 
possible  during  the  contest  periods. 

All  amateur  frequencies  between  3.5  and 
29.7  MHz  where  SSTV  is  permitted 

Exchange  of  pictures  must  include  calbign, 
RST  reporC  and  consecutive  contact  num- 
ber starting  with  001.  FCC  rules  require  a 
verbal  exchange  of  callsigns  for  US  sta* 
tion^.  Do  nor  Include  the  contact  number 
in  the  verbal  exchange. 

One  (1)  point  for  each  station  worked.  A 
statton  may  be  worked  once  on  each  band 
for  credit,  One  HJ  point  for  each  US  state 
or  Canadian  province  worked  Five  (5) 
points  for  each  country  worked.  Five  [5) 
points  for  each  continent  worked   Each 
state,  province,  country,  and  continent  may 
be  counted  only  once  for  credit  Total 
score  is  the  sum  of  all  credits 

Acltvitv  sheets  should  show  station  worked^ 
state  or  province,  country,  continent,  and 
band  (80,  40,  20,  IS,  10K  Summary^heeU 
should  show  number  of  stations  worked. 
number  of  states  and  provinces  worked, 
number  of  countries  worked,  number  of 
continents  worked,  and  total  score.  Entries 
become  the  property  of  the  contest  com- 
mittee Excessive  discrepancies  in  a  contest 
entry  may  cause  disqualtfication.  Contest 
entries  must  be  postmarked  no  later  than 
April  30.  1980.  The  decisions  of  the  contest 
committee  are  final. 

The  top  scorer  will  receive  a  certificate  and 
a  one  year  subscription  to  73  M^gaz/ne. 
Certificates  wilt  also  be  awarded  to  the  sta- 
tion working  the  most  countries  and  to  the 
station  working  the  most  continents. 


Send  all  entries  to: 

R    Brooks  Kendall  W11KF 

10  Stocker  St 

Saugus  MA  01906 


or  David  Ingram  K4TW1 

Eastwood  Village,  #1201  South 
Rte  11.  Box  4^9 
Birmingham  AL  35210 
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BN1001       BINDER ^73- v.... $  6.50 

BN1O02      BINDER- 73-2  AND  UP $6.00 

BK7309       CHALLENGEOF  160..... S  4.^ 

CT7305       CODE  TAPE -5  WPM.... .... ..,.$  4,95 

CT7306       CODE  TAPE  -  6  +  WPM .....$  4.95 

CT7313       CODE  TAPE -13+  WPM .$  4,95 

CT7320       CODETAP€^20+  WPM ,.,, ..$  4.95 

CT7325       GODETAPE-25^^  WPM ,...,... S  4.95 

CT7394       CODE  TAPES  {ANY  FOUR  ABOV^.......... S15,95 

BKT30S       THE  CONTEST  COOKBOOK ,,_. ,.*.*.$  5.95 

BK7321       GUIDETO  HAM  RADIO ........$  4.95 

BK7304       GIANT  BOOK  OF  AMATEUR  RADIO  ANTENNAS .$12.95 

BK7322       HOBBY  COMPUTERS  ARE  HERE , S  4.95 

BK7325  HOW  TO  BUILD  A  MICROCOMPUTER  &  REALLY  UNDER- 

STAND  IT  S  9  95 

BK1003  HOWTOMAKEMONEVwiTH  computers!  !"!l"!v$15!0O 

BK7306  HOW  TO  SELL  ANYTHING  TO  ANYBODY.  ............$  2.25 

BKia28       IC  OP  AMP  COOKBOOK. $12,95 

BK7380       INTRO  TO  RTTY $  2,00 

BK7340       THE  NEW  HOBBY  COMPUTERS.... $  4J5 

CT7300       NOVICE  THEORY  TAPES ,.. ...$15.95 

BK7310  OWNER  REPAIR  OF  AMATEUR  RADIO  EQUIP- 


BK7305  POWER  SUPPLY  HANDBOOK 

BK1015  PRACTICAL  ANTENNAS  FOR  THE  RADIO 

AMATEUR 

BK7302  PROPAGATION  WiZARD^S  HANDBOOK. . . 

QW0250  QSL  CARDS- STYLE  W-^  250 ..... 

QW0500  QSL  CARDS- STYLE  W- 500 

QX0250  QSL  CARDS-STYLE  X-  250 , 

OX0500  QSL  CARDS-STYLE  X-500. 

QY02SO  OSL  CARDS -STYLE  Y-  250. .... . 

QY050Q  QSL  CARDS-STYLE  Y-SOO. . . . . . 

BK1080  1980  WORLD  REPEATER  ATLAS 

BK1044  RF  DIGITAL  TEST  EQUIPMENT........... 

BK7347  RTTY  HANDBOOK.... -......„.. 

BX1000  SHELF  BOX-1 

BX1001  SHELF  BOXES-2 

BX1O02  SHELF  BOXES  -8  AND  UP. 

BK7351  SSB  THE  MISUNDERSTOOD  MODE. ...... 

BK7354  SSTV  HANDBOOK  (HARDCOVER), . 

BK7355  SSTV  HANDBOOK  ^SOFTCOVERlu , . 

CT7350  SSTV  TAPE. , 

SGI  081  STUDY  GUIDE  ^ADVANCED  CLASS 

SGlOaO  STUDY  GUIDE  -  EXTRA  CLASS. .... 

SG735a  STUDY  GUf  DE  ^  GENERAL  CLASS 

SG7357  STUDY  GUIDE  -  NOVICE  CLASS. ..... 

LB7359  TEST  EQUIP  LIB  VI  -COMP  TESTERS. 

LB7360  TEST  EQUIP  Lt0  V2-  AUDIO  TESTERS. 

LB7361  TEST  EQUtP  LIB  VS--  RADIO  EQUIP. . . . 

LB7362  TEST  EQUI P  LIB  V4  -  IC  TEST  EQUIP. . . 

BK7348  TOOLS  &  TECHNIQUES. 

BK1063  TTL  COOKBOOK 

BK1064  TVT  COOKBOOK 

BK1069  VERTICAL  BEAM  &  TRIANGLE  ANTNS. 

BK7368  VHF  ANTENNA  HANDBOOK 

BK7370  WEATHER  SATELLITE  HANDBOOK. 
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F-707  is  shown  with 
optional  FV-707DM  VPD 

&  Scanning  Microphone 


THE  FT-707 

WAYFARER 


33 


introduction  of  the  "WAYFARER"  by  Yaesu  is  the  beginning  of  a  new  era  in  compact  solid  state 
transceivers.  The  FT-707  "WAYFARER"  offers  you  a  full  100  watts  output  on  80-10  meters  and  operates 
SSB,  CW,  and  AlW  modes.  Don't  let  the  small  size  fool  you  I  Though  it  is  not  much  larger  than  a  book,  this  is  a 
fuil-featured  transceiver  which  is  ideally  suited  for  your  home  station  or  as  a  traveling  companion  for  mobile 
or  portable  operation. 

The  receiver  offers  sensitivity  of  .25  uV/10dBSN  as  well  as  a  degree  of  selectivity  previously  unavailable  in  a 
package  this  small.  The  "WAYFARER"  comes  equipped  with  16  poles  of  IF  filtering,  variable  bandwidth  and 
optional  crystal  filters  for  600  Hz  or  350  Hz,  Just  look  at  these  additional  features: 


FT-707  with  Standard  Features 

Fast/slow  AGC  selection 
Advanced  noise  blanker 
Buiit-in  calibrator 
WWV/JJY  Band 
Bright  Digital  Readout 
Fixed  crystal  position 
2  auxiliary  bands  for  future  expansion 
Unique  multi-color  bar  metering — monitors 
signal  strength,  power  output,  and  ALC  voltage. 


FT-707  with  Optional  FV-707DM 
&  Scanning  Microphone 

Choice  of  2  rates  of  scan 
Remote  scanning  from  microphone 
Scans  in  10  cycle  steps 
Synthesized  VFO 

Selection  of  receiver/transmitter  functions 
from  either  front  panel  or  external  VFO 
"DMS"  (Digital  Memory  Shift) 


Impressive  as  the  "WAYFARER"  is  its  versatility  can  be  greatly  increased  by  the  addition  of  the  FV-707DM 
(optional).  The  FV-707DM,  though  only  one  inch  high,  allows  the  storage  of  13  discrete  frequencies  and  with 
the  use  of  "DMS"  (Digital  Memory  Shift)  each  memory  can  be  band-spread  500  KHz.  These  500  KHz  bands 
may  be  remotely  scanned  from  the  microphone  at  the  very  smooth  rate  of  10  Hz  steps. 


TTie  FT-707  "WAYFARER"  is  a  truly  unique  rig. 
See  it  today  at  your  authorized  Yaesu  Dealer. 
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YAESU  ELECTRONICS  CORP.,  6851  Waithaii  Way,  Paramount,  CA  90723  •  (213)  633-4007 
YAESU  ELECTRONICS  Eastern  Service  Ctr,  981 2  Princeton-Glendale  Rd.,Cincinnati  ,0H  45246 
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. . .  synthesized,  BIG  LCD, 
10  memories^ 
scanning ...  and  more! 


Kenwood  TR-2400  ..its  a  syntlieslied  2  meter 
hand'held  transceiver,  ttie  answer  to  anv 
Amateurs  operating  requirements^  Its  many 
advanced  features  inclyde: 


CONVENIENT  TOP  CONTROLS 

« ICO  digital  readout 

•  Readable  in  direct  sunlight  ttsetter  ttian  LEDSJ 

•  Reactabte  In  the  dark  (with  tamp  switch! 

•  Virtuartv  no  current  drain  imuch  less  than  lEOsJ 
and  dtsplay  stays  on 

•  Shows  receive  and  transmrc  freauencies  and  memory 
channel 

•  10  Memories  caiwavs  retained  witn  battery  backup! 

•  Automatic  memory  scanning  (for  *busv'  or  'oijen' 

chtanneis) 
#Mocf^swftct>  for  tht       I   wing     .--r  .;; 

•  Simplex 

•  Standard  repeater  by  ofi^etting  the  transmit  frequency 
+  600  kHz  or  -  600  kHz 

•  Repeater  with  nonstandard  splits  by  offsetting  the 
transmit  frequency  to  any  frequency  stored  in  memory  10 

i>  REVERSE  momentary  switch  for  the  following  applications 

•  Checking  signals  on  the  input  of  a  repeater 

•  Determining  tf  a  repeater  is  'upside  down'  ^ 

•  Butlt-ln  To        rone  generator  using  16'tJutton  keyboard 

•  Keyboard  selection  of  S-kHi  channels  from  144.000  to 

^7  995  MHz 

•  yp/OOWN  nrtanual  scanning  and  operation  from  145.900  to 
148  495  MHz  in  singie  or  fast  continuous  S-kHz  steps.  Even 
ooerates  on  MARS  repeaters  witiim  this  range  by  using  memory 
l6  for  transmit  offset  f reauency 

•  LCD  'arrow  Indicators 

•  'ON  Air 

•  Memory  recati 

•  Battery  status 

•  lamp  switch  on 

•  Two  iock  switches  to  prevent  accidental  frequency  change  and 
accidentai  transmission 

•  Subtone  switch  (subtone  modLtle  not  Kenwood-supplied) 

•  BNC  antenna  connector 
*1,5  watts  UP  output 

The  TR-a400  comes  with  tbe  following  standard  accessories: 

•  Rexible  rubberized  antenna  wjth  SNC  connector 

•  Nicad  battery  pack 

•  Battery  charger 
Optfonal  accessories  include: 

•  Leather  case 

•  Base  Stand  if  or  quick  charge 
and  easY  base-station 
operation) 

•  DC  (automobilei  quick  charger 


xz 


ST-1  BASE  STAND  fOPTIONAL) 


SEE  YOUR  AITTHORIZED 
KENWOOD  DEALER  FOR  MORE 
INFORMATION  ON  THE  TR-2400. 

KENWOOD 

TRfO-KENWOOD  COMMUNICATIONS  iNC. 

1111  WEST  WALNUT/COMPTON,  CA  90220 


